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Abstract 
Population ageing is a global concern. The likelihood of developing a chronic 
disease increases with age which not only affects health, but can impact on 
quality of life. Dietary intake is a key determinant of health, and mounting 
evidence suggests a diet high in fruit and vegetable intake and variety is 
associated with a reduction in risk of many chronic diseases, however the impact 
on quality of life is less clear. 
Peri-retirement is a key life-stage transition, yet an understudied period. 
Currently few older people meet recommended dietary guidelines to support 
optimal health. As such, it is essential to understand the determinants of eating 
behaviours in this population. There is a need to better understand the 
behaviours of people in mid to late adulthood, to inform public health policies 
and strategies. Accordingly, this thesis addresses these evidence gaps. 
Three studies were conducted and used a mixed method approach to address 
the overall aim of exploring dietary behaviours in people in mid to late 
adulthood. Firstly, using quantitative methods, this thesis examines the 
associations between fruit and vegetable intake and variety, and healthy ageing, 
using quality of life as an indicator for healthy ageing and secondly, it 
investigates the potential determinants of fruit and vegetable eating behaviours. 
Finally, given the findings in the quantitative studies on relationship status, 
further in depth qualitative research methods explores the influences on eating 
behaviours in people who were partnered and previously partnered. 
vi 
 
The studies undertaken utilized the Wellbeing, Eating and Exercise for a Long Life 
(WELL) Study, a longitudinal cohort of adults aged 55 to 65 years at baseline in 
2010, with follow-up after two and four years. Self-reported questionnaires were 
used to collect data on dietary intakes, sociodemographic and lifestyle 
behaviours. Quality of life was explored using the RAND-36 instrument which 
covers eight physical and mental health domains. These include physical 
functioning, role limitations due to physical problems, bodily pain, general health 
perception, and vitality, social functioning, role limitations due to emotional 
problems and emotional wellbeing. Potential determinants of eating behaviours 
were assessed across the intrapersonal, social and environmental domains of the 
social ecological model. Purposive sampling was used to identify and select men 
and women who were partnered and previously partnered for the qualitative 
study. Telephone interviews were undertaken with participants to minimize 
participant burden. An inductive thematic approach was used, following the 
COREQ guidelines. 
Fruit and vegetable intake and variety were positively associated with most 
quality of life domains two years later, although gender differences were noted. 
There were no associations between physical role limitations and fruit and 
vegetable intake or variety in men and women. 
Potential intrapersonal, social and environmental determinants at baseline were 
examined, and fruit and vegetable intake and variety four years later. Outcome 
expectations, self-efficacy, social participation and nutrition knowledge were 
positively associated with fruit and vegetable intake and variety, in both men and 
vii 
 
women. There were more associations between determinants and fruit and 
vegetable intake than there were fruit and vegetable variety. 
The qualitative interviews identified common themes between partnered and 
previously partnered people, and unique themes dependent on partnership 
status. In both groups, most participants stated health was the main influence on 
eating behaviours. In addition, most held the belief they were nutritionally aware 
and consumed a healthy diet, yet on analysis, guideline amounts of fruits and 
vegetables were not met. In the partnered group there were gender differences 
in food involvement. Partnered men held the belief they did not have or need 
support to follow a healthy diet, yet on further investigation their partners made 
most of the food decisions and cooking in their household. In previously 
partnered women, two main themes emerged with opposing attitudes; one 
enjoyed the freedom to eat at will, while the other struggled with the solitude 
around mealtimes, which impacted on food choice. 
To conclude, fruit and vegetable intake and variety were positively associated 
with quality of life, and intrapersonal and social factors influenced the eating 
behaviours of people in mid to late adulthood. There were both similarities and 
differences in influences on eating behaviours, and within groups there were 
gender differences. This research may be useful to assist in designing 
interventions to support increased consumption and variety of FV among people 
in mid to late adulthood. 
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 Thesis overview Chapter 1
Among the great achievements of the twentieth century is the increase in life 
expectancy seen in many countries. In line with other high-income countries, 
Australians born between 2008 and 2010 can expect to live well into their eighth 
and ninth decades; male life expectancy is 80.9 years and female 84.8 years (1). 
With ageing populations a global concern, healthy ageing policies are 
increasingly required to support improved quality of life (QoL) in older people. As 
the average life expectancy rises, so too does the importance of developing 
health improvement programmes that contribute to healthy ageing. A primary 
public health consideration therefore is not that the population is ageing, but 
how well it will age. 
Few people are consuming diets that meet recommended guidelines (2). Those 
at greatest risk are those who are economically deprived and older people (3, 4). 
This is of particular concern since vulnerable groups such as these are at risk of 
diet-related poor health. Depleted nutrition status can contribute to frailty in 
older people and lead to social isolation and diminished QoL (5, 6). Maintaining a 
healthy body weight and consumption of a wide variety of foods that include 
fruits and vegetables (FV), wholegrains and substituting saturated with 
unsaturated fats are important elements to prevent illness and contribute to 
healthy ageing (5). 
The primary focus of this thesis therefore is to examine dietary behaviours with 
the intention to better understand the role they play in people in mid to late 
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adulthood (aged 55-65 years). Results can inform the development of public 
policy strategies and health improvement interventions, as well as contribute to 
life-long learning tools to enable the individual to make informed choices to 
maximize their QoL, health and wellbeing. There is little research that 
investigates the eating behaviours of people in the peri-retirement life-stage; 
therefore, this thesis aims to address this evidence gap. 
This thesis is structured into nine chapters, and includes a literature review, 
methodology, three studies and a final overall discussion. Chapter 2 presents a 
critical review of the literature presenting the rationale for the studies carried 
out in this thesis. Healthy ageing and QoL are essential components for an ageing 
population, and diet, specifically FV intake and variety, can play a major role (7). 
Factors that influence FV intake are complex and far-reaching, and can arise from 
intrapersonal, social or environmental factors. Such influences can relate to 
socioeconomic position (SEP), relationship status and family influences, social 
connectedness, health, food security, and many other factors. Chapter 2 explores 
these issues and finds that although studies have been undertaken regarding FV 
intake and variety in older age groups, few have been carried out in people in the 
peri-retirement life-stage. 
Chapter 3 provides an overview of the methodology that underpins the studies 
carried out in this thesis. It explains the procedures, measures and participants of 
the Wellbeing, Eating and Exercise for Long Life (WELL) study, the study used as 
the basis of this thesis. The WELL study is a longitudinal study, carried out over a 
Chapter 1: Thesis overview 
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four year period. It examined eating habits and physical activity, and their 
influences, in people aged 55 to 65 years old who lived in Victoria, Australia. 
Chapters 4, 5 and 6 represent the three studies that were carried out for this 
thesis. Each of these chapters outlines the method used and presents results, 
and discusses results and implications, commenting on strengths and limitations 
of the explored study. Chapter 4 utilizes quantitative methodology to investigate 
the associations between FV intake and variety at baseline, and QoL two years 
later. The RAND-36 was used to measure QoL, and covered four physical 
domains: physical functioning, physical role limitations, bodily pain, general 
health perception, and four mental domains: vitality, social functioning, 
emotional role limitations, and emotional wellbeing. In Chapter 5, determinants 
of FV intake and variety were examined using baseline data from the WELL study 
to explore determinants, and FV intake and variety, four years later. 
Determinants were explored using the social ecological model (SEM) as a 
framework for analysis. Chapter 6 presents a qualitative examination of the 
eating behaviours and potential influences according to partnership status, 
among men and women. It describes the similarities and differences between 
the groups dependent on partnership status. This study was nested within the 
WELL study. 
Finally, Chapter 7 presents a discussion of the key findings of the studies carried 
out within this thesis. Strengths and limitations of all studies are also considered 
and possible future directions for research and public health interventions are 
suggested.  
Chapter 1: Thesis overview 
4 
 
  
Chapter 2: Literature review 
5 
 
 
 Literature review Chapter 2
2.1 The ageing population 
Although increased longevity is a great achievement, world ageing is a relatively 
recent phenomenon and presents public health challenges across all levels of 
society. It may impact on public spending, healthcare provision, workforce 
participation, and the individual on a personal and social level (8, 9). 
In 2015, 12% of the global population (901 million) was aged over 60 years; it is 
predicted this figure will more than double (2 billion) by 2050 (10). Australia has 
also seen a rise in the age of the population. By 2014, the median age was 37.3 
years. Between 1973 and 2013 the amount of people aged 65 years and older 
increased from 1.1 million to 3.4 million, which accounts for 15% of the 
population. It is projected that by 2054, 21% of the Australian population will be 
over 65 years, which will account for 8.4 million people (11). Furthermore, 
although relatively small when measured against the whole of Australia’s 
population, the age group of people 85 years and over is increasing at a 
substantially faster rate than younger age groups, and estimated to double by 
the year 2032 (12). 
Currently, life expectancy of Australian men is 80.9 years, while life expectancy 
for Australian women is 84.8 years (1). This is pertinent because healthcare 
needs change with increasing age as older people are more susceptible to 
ill-health and infirmity (13). For example, the 2015 Intergenerational Report (14) 
revealed Government spending in 2013-2014 on the Pharmaceutical Benefits 
Chapter 2: Literature review 
6 
 
Scheme for people aged over 80 years was four times greater than average 
spending per person (14). When combined with an increasing change in family 
structure where family members can be located in disparate locations, people in 
older age groups are likely to be higher users of social services as well as 
healthcare, than younger age groups (15). There is concern that older people are 
increasing the strain on government spending and there are less people in the 
workforce to sustain this expenditure (15, 16). It is projected that the impact of 
ageing will contribute approximately 10% of the increase in health spending over 
the following 40 years (14). The added demand for healthcare services is 
frequently compounded by workforce shortages, brought about through limited 
funding opportunities. The Care in the Community concept has been adopted by 
many countries to enable older people to live freely in their communities. 
However, such policies are still dependent on adequate funding to support 
families in need (2, 17). Even so, not all Australians will be a burden on the 
welfare system, and will lead happy and healthy lives, integrally linked to 
community and the places in which they live. 
Older age can be a period of reduced QoL and infirmity. Non-communicable 
diseases (NCD) account for more deaths globally than all other diseases, and they 
tend to increase with age (18-21). They are long-lasting and usually of slow 
progression. In 2012, an estimated 38 million deaths were attributable to NCDs, 
including cardiovascular disease (CVD), cancers, Type 2 diabetes, lung disease 
and comorbidities such as stroke, hypertension, and obesity (1, 22). 
Approximately 3.4 million adult deaths were attributable to obesity alone, 
Chapter 2: Literature review 
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worldwide (23). Although prevalence of some NCDs may have reduced over time, 
other diseases have seen alarming increases (24). For example, research 
investigating changes in prevalence of diseases, found an increase in prevalence 
of type 2 diabetes cases in excess of 50%, and diagnoses of hypertension rising 
by more than 30% over a ten year period. Numerous studies support these 
findings, and this large burden of diabetes is estimated to reach 592 million by 
2035. With associated complications, the economic burden of type 2 diabetes 
will increase with time (21, 25-27). 
Non-communicable diseases can result in functional decline leading to reduced 
QoL. Those people may consequently be affected in their ability to perform day 
to day activities; they may be restricted in their capacity to seek work or for 
those in employment, to fully engage in their workplace responsibilities (28). This 
is important on various levels. Data show that sustained unemployment can lead 
to poor health outcomes, since work can have positive effects on health. In 
addition, imposed unemployment in the older workforce can be a trajectory to 
retirement and in such cases can be inversely associated with physical and 
mental QoL outcomes (29, 30). 
Evidence shows prevalence of dementia-related disorders is rapidly rising (31). 
Dementia is a progressive neurodegenerative disease characterised by memory 
loss, difficulties with communication, inability to carry out everyday functions 
and behavioural change. It is not a usual aspect of ageing, however it is seen 
more frequently in people who are 85 years and older (32). The health and 
economic burdens of dementia-related disorders are huge. Although dementia 
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has no cure, preventive strategies can delay onset, and early treatment can 
improve QoL that can impact on both patient and carer alike (33). 
2.1.1 Life-stage transitions in mid to late adulthood 
To date, the literature on mid to late adulthood reveals a period of change and 
transition (34-37). Health outcomes at this stage of life are dependent on gender, 
relationship status, parental status, SEP, culture, parental and employment 
status, and other factors. 
There can be some positive life opportunities that present themselves at this life-
stage: more leisure time, freedom from the responsibilities of raising children, 
greater opportunities for civic engagement or volunteering (38). The baby boom 
generation is an important group of people because their number is so large. 
This cohort, born between 1946 and 1965, has started to turn 65 years, and as 
such may be entering into retirement.  
Although there may be opportunities afforded to people in the peri-retirement 
life-stage, this period frequently sees a change in the way people live that may 
present personal challenges. There may be the death of a partner; illness or 
disease of self, partner or family members who need healthcare; the experience 
of empty nest syndrome; or perhaps this period becomes a time centred on the 
care of grandchildren while their own children are at work (39). Now more than 
ever, people in mid to late adulthood experience the breakdown of their 
relationship (40). In this age group divorce is significantly higher now than it was 
30 years ago, but little is known about how this might affect health outcomes 
Chapter 2: Literature review 
9 
 
(41, 42). In addition Australia, like the UK and USA, has seen children leaving 
home at later ages, or for those who left home early to return to the family 
home, usually for financial considerations (43, 44). Such change in family 
dynamics has given rise to the term ‘the sandwich generation’. This is a group of 
people, usually women, who are caring for their frail, elderly parents whilst at 
the same time caring and supporting their own children; frequently while 
participating in the workforce themselves (45). These lifestyle transitions have 
the potential to change the way in which people carry out their lives on a day-to-
day basis, such as a change in social participation, reduction in physical activity 
and limited financial resources, which may impact on their health behaviours 
(40, 46). Marriage or partnership has long been recognised as having a protective 
effect on health (47-49). In contrast, divorce or the death of a partner, caring for 
family members who are ill, or living alone has the potential to influence health-
related behaviours, due in part to emotional or financial hardship (37, 50). These 
transitions may also affect eating behaviour (51). For example, a widow(er) who 
is used to preparing a nutritious meal for two may no longer feel the need to do 
so for one person; or conversely, if a person had previously relied on a partner to 
provide meals, there may be a lack of desire or skills to prepare nutritious foods 
if that partner is no longer present (52). Similarly, where illness exists in a family, 
the types of foods prepared may change to suit the needs of the patient; a 
grandparent offering childcare may be tempted to eat the foods prepared for the 
children; or a time-scarce parent may rely on convenience foods (50). These 
factors may impact on health and wellbeing through changes in eating 
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behaviours and ultimately nutrition profiles that become unsuitable for the 
requirements of the individual. 
Retirement is one of the major life transitions in mid to late adulthood. Since 
population ageing is occurring at a global level most countries are raising, or 
attempting to raise, the age of retirement (53-55). Between 1992 and 2012, 
Australia’s older citizens aged 65 years and above were estimated to have 
increased from 11.5% to 14% (56). Similarly, UK figures show that in the year 
2012, more people reached the retirement age of 65 years than at any other 
time in history (5, 57). As time goes on, there is an expectation for older people 
to remain in the workforce. For some, this can be a positive step since workforce 
participation can provide positive mental outcomes, as well as financial benefits 
(46, 58). However, in order that older people may work later in life, their 
continued health and wellbeing must be prioritized. 
Increasingly, older employed people are transitioning into part-time work before 
retirement (59). For many, this has been a deliberate decision, brought about 
mainly to supplement pensions and savings. However, historically, women have 
filled greater numbers of part-time work roles than men, and this continues to 
rise (60). For many older adults, particularly those aged 50 years and over, once 
leaving the work-force, re-employment has been difficult, making this group 
vulnerable to financial stability (61). 
Retirement and health frequently impact on each other. Poor health may be 
influential in decisions to retire with positive outcomes after retirement, while 
for others retirement can lead to poor outcomes in health. Healthier employees 
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with job satisfaction are more likely to retire at a later age than those who have 
ill-health and poor job satisfaction (6). Yet the literature shows some conflicting 
results on the effect of retirement on health. The Swiss Household Panel (62) and 
the Whitehall II studies (63) each found improvements in mental health 
functioning in those who retired, compared to those who had not retired. This 
was reflected in fewer episodes of depression and/or anxiety. However when 
investigated further, the Whitehall II study found these improvements only in 
workers who had been on a higher employment grade. Since the higher grade 
workers received a higher pension it was speculated they had greater capacity to 
choose the type of lifestyle they wanted in retirement (6). In contrast, the English 
Longitudinal Study of Ageing (ELSA) (64) demonstrated that participants who had 
retired were at a significantly greater risk of CVD and cancers, as well as risk 
factors such as body mass index (BMI) and high blood pressure. Such differences 
in findings highlight the complexity of issues surrounding retirement. Life events 
before retirement will have an effect post retirement, and the social gradient of 
participants is likely to impact on health and may not have been accounted for. 
The period around retirement therefore is a key life-stage including transitions 
that may impact on health behaviours and outcomes. 
2.1.2 Healthy ageing 
Terminology and definitions 
There is no definitive age from which older age begins. Research currently uses 
varied definitions and can refer to older adults as people aged from 55 years 
(65), 60 years (66), and 65 years and beyond (67). The term older adults can be 
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perceived as a negative descriptor, therefore in this thesis, the term mid to late 
adulthood will be used to define people who are at or over the age of 55 years; 
the peri-retirement life-stage.  
There is no consensus in the literature on the terminology or definitions used for 
the concept of healthy ageing. The term successful ageing has been used 
predominantly, although this is changing. Various terms such as optimal-, 
productive-, positive-, active-ageing, ageing well and healthy ageing have been 
used (68-72). The latter descriptors suggest the inclusion of QoL measures. More 
recently, the terms healthy living and active living have been used which 
incorporate the principles of healthy ageing (73-75). This thesis uses the term 
healthy ageing to include all of these definitions. 
The component parts of the healthy ageing framework are multidimensional and 
can include personal, social and environmental influences, lifestyle and 
behavioural factors, as well as genetic and biological considerations. As such not 
all studies measure the same components; both objective and subjective 
measures may be used. Some researchers include SEP and income measures (76-
78), while others include freedom from major diseases (79, 80), self-rated health 
(68, 81), absence of cognitive impairment (82), longevity (80), or wellbeing and 
life satisfaction factors (82-84). To further add to the difficulty for meaningful 
comparison, previous research into healthy ageing has covered a wide range of 
ages at baseline. These may begin from age 58+ (85), 60+ (78, 81, 86) , 65+ (79, 
80, 82, 84, 87, 88), 68+ (78, 89), 70+ (90, 91). Moreover, the investigation period 
of these studies varied between two years and over the life-course (72, 92). 
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In their historic Science article on ageing, Rowe and Kahn (93) made the 
distinction between usual and successful ageing, where usual related to the 
‘norm’ according to prevailing patterns of ageing in a given society, and 
successful explained those people with minimal or no decrements in functional 
loss compared with younger people. In subsequent investigations, the 
researchers (94) determined three measures for successful ageing: absence of 
disease and associated risk factors, high functional capability (includes physical 
and cognitive factors), and active engagement with life. Since Rowe and Kahn’s 
landmark paper, research on successful ageing has adapted the framework (82, 
83, 86, 95). 
Collectively, the lack of standardized definitions of the healthy ageing framework 
may have resulted in imprecise definitions of healthy and/or unhealthy ‘agers’ 
(96). More recently, subjective definitions from the individual’s perspective have 
placed great importance on life satisfaction and wellbeing, otherwise known as 
QoL, as well as social involvement (95, 97, 98). Strawbridge et al. (83) evaluated a 
comparison of Rowe and Kahn’s measures of successful ageing (absence of 
disease, maintenance of physical and cognitive function, active engagement with 
life), with one based on self-rated criteria. The self-rated model showed 50% of 
respondents considered themselves to be ageing ‘successfully’, whereas the 
application of the Rowe and Kahn model reduced this figure to 18%. This figure 
would likely be further reduced if more common NCDs were added to the 
‘diseases-related disability’ category. 
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Quality of life 
The term ‘quality of life’ is a dynamic construct dependent on time, place, and 
culture, and at which point in an individual’s life-course it affects (99). As such, 
QoL is now recognised as an integral component of health and wellbeing that 
covers both physical and mental health, and social cohesion. Self-rated health 
has been shown to be a useful indicator of QoL; indeed previous research 
observes individuals who rated their health as fair or poor to have the lowest 
QoL (100). Since the development of the World Health Organization QoL 
instrument (101), considerable research has been carried out on QoL. Much of 
the literature that focuses on QoL does so in the context of NCDs (102), 
degenerative conditions such as Alzheimer’s disease (103, 104), depressive 
illness (105), and injury (106). 
Numerous QoL measurement tools exist; some are brief (SF-8, SF-12) whilst 
others are longer and more comprehensive (SF-36, WHOQOL, EuroQoL) (101, 
107). There is no universal ‘all purpose’ QoL measurement instrument, and each 
have their merit. However, the SF-36 is the most widely used. 
The MOS 36-Item Short Form Health Survey (otherwise known as the SF-36) was 
originally developed for the Medical Outcomes Study (107, 108) to be 
administered by phone, person-to-person interview, or as a self-administered 
survey. It is a reliable tool to measure health-related QoL (108-111). As the most 
widely used QoL instrument, the value of the SF-36 is grounded in its descriptive 
richness that some suggest other QoL instruments may not have (112-114). The 
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SF-36 is practical, short, and can be incorporated into longer, more complex 
surveys.  
The SF-36 comprises 36 questions, covering physical and mental health. Eight 
scales are constructed from these questions; four scales concerning physical 
health and four scales concerning mental health. The physical scales are physical 
functioning, role limitations due to physical problems, bodily Pain and general 
health perception. The mental scales are vitality, social functioning, role 
limitations due to emotional problems, and emotional wellbeing. In addition, 
there are two aggregated measures: The physical component summary (PCS) 
score, and the mental component summary (MCS) score. The aggregated scores 
each comprise a proportion of all eight scales, since physical components affect 
mental wellbeing, and mental components affect physical wellbeing. Of the 
research that is carried out using the SF-36, the PCS and the MCS scores are most 
commonly used to explain QoL (7, 29, 115-118), although the individual domains 
are used in some research (116, 119, 120). 
Although the aggregated scores have utility, they do not provide a detailed 
explanation of the factors relating to physical or mental health. Therefore, 
valuable information may be overlooked or the scores may be misinterpreted. 
For example, since all eight domains contribute to each of the PCS and MCS 
scores, the researcher is not able to identify which of the individual domains 
feature most prominently in the results. 
Despite the decrements in functional health that may be seen with increased 
age, people with a positive outlook on ageing have reported to experience higher 
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states of wellbeing (100). In contrast, those who reported negative attitudes to 
ageing experienced a less favourable state of wellbeing (121). This highlights an 
important point in that longevity is not the only pressing issue; rather, healthy 
life-years and QoL is the health imperative in ageing well. 
Determinants of healthy ageing 
Since the framework of healthy ageing is multifactorial, so too are its 
determinants. There are key components that stand out as common drivers of 
healthy ageing: engagement in physical activity such as walking (77, 122) 
non-smoking status (90), higher SEP and income (123), active engagement with 
life, particularly connection with friends and/or family (78), attaining higher-level 
education (82), life-long learning, and high quality diet, particularly the inclusion 
of nutrient-rich foods (89), and high cognitive functioning (70). Other factors 
contribute positively to healthy ageing, but have been shown to be less strong 
predictors. These included: life satisfaction, wellbeing and positive adaptation 
(78), and independent living (91). 
In view of the lack of a standardized definition for healthy ageing or agreement 
on its terminology, it is difficult to definitively compare findings. Nevertheless, 
throughout the literature there are aspects of the determinants of healthy 
ageing that overlap (Appendix A). This may concern their physical and/or mental 
health, or social connectedness; all of which contribute to the health and 
wellbeing experienced by the individual. 
Social capital and participation are important factors in health and wellbeing 
outcomes (124, 125). Social ties, either between friends and family or within the 
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community, have shown to have a beneficial effect on health outcomes (125, 
126). McPherson and et al. (127) expressed concern over their findings that 
social connectedness of individuals is being degraded. In that review, the 
proportion of people who have someone to discuss important and personal 
matters has diminished substantially, and this may translate into poor health for 
some. Other research supports these findings: a review on social relationships 
and mortality risk (128) concluded that people who have stronger social ties had 
a 50% better chance of survival that people without such relationships. Similarly, 
a European study on health, ageing and retirement (129) observed that all things 
being equal, those who entered into their fifties in good health had a greater 
tendency to engage in social activities with subsequent health benefits, than 
people who lived with poor health. The lack of social engagement therefore may 
accelerate a decline in health. 
Between 1991 and 2006 the proportion of single person households in Australia 
rose from 7% to 10%, with more women than men living alone. Those people 
who were aged between 55 to 59 years in lone person households rose from 
11% in 1991 to 14% in 2006. This figure is estimated to rise to 15% to 19% by 
2031. Women of all age groups living alone are expected to increase from 
one million (in 2006) to around 1.7 million (in 2031) and men in single person 
households are projected to rise from 850,500 (in 2006) to around 1.3 million (in 
2031) (130). 
Marital disruption in mid to late adulthood raises important public health issues 
(131). Studies have observed women at this life-stage who divorce experience 
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greater levels of illness, stress, and depressive symptoms ten years on, compared 
to those who are married (132). Similarly, a study investigating men and women 
from the British Household Panel Survey identified the loss of a partner, whether 
through separation or death, increased the odds of having no weekly contact 
with friends (133). It is not known if people who have previously cohabited, 
without marriage, are at equal risk. However since the issue here is the removal 
from the main source of support, it may be hypothesized that both marriage and 
cohabitation yield similar experiences. 
People aged 65 years and over who are living alone have an increased risk of 
economic hardship (42). A population social trends appraisal has found that 20% 
of people in this category were regarded as having low economic resources 
(134). As a major determinant of health, SEP is used in innumerable research: 
longitudinal studies have consistently shown SEP predicts QoL and healthy 
ageing (82, 96, 123). Lower SEP, particularly low educational level and lower 
employment grade are strong indicators for functional limitations and 
unfavourable physical and mental health in later life. 
As can be seen above, there are numerous influences on age and how well the 
human body ages. Although chronological age is important, age can also be 
measured as biological age; defined as how old the body seems (135). Aside from 
genetic factors, environmental factors such as diet, alcohol consumption, 
smoking status and physical activity contribute to biological age (136, 137).  
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2.2 Nutrition and healthy ageing 
Preventable risk factors such as poor diet, over-consumption, and risky alcohol 
intake can result in poor health outcomes and lead to nutrition-related NCD, 
obesity, disability, and poor QoL (138-142). Ageing commands a change in 
nutrient requirements, yet many older adults are not reaching intakes 
recommended in national dietary guidelines (143, 144). Over time, this can affect 
physical and mental functioning, lead to frailty, and significantly impact on 
healthy ageing (145). Food and nutrition is fundamental to health and wellbeing, 
and is recognized as an integral part of prevention strategies. 
2.2.1 Nutrition and non-communicable disease 
Non-communicable diseases are a major global health problem, and continue to 
rise from previous generations The Global Burden of Disease Study 2015 found 
that high blood pressure, smoking, high blood glucose and high BMI, and other 
lifestyle factors, contributed to the majority of disability of life years during 1990-
2015 (146). There are a number of NCDs that are important to consider in 
relation to healthy ageing, namely diabetes, CVD, cancers, hypertension, 
osteoporosis, and dental disease (147-149). These diseases are largely related to 
lifestyle and so associated risk factors are modifiable (142, 150). Such risk factors 
include unhealthy diet and harmful alcohol consumption, tobacco use and 
physical inactivity (151-154). Although it is not the remit of this thesis to 
investigate tobacco use and physical inactivity, it is pertinent to acknowledge the 
role they play in health. 
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Diet quality is an integral factor in the maintenance of good health. Studies show 
that people who consumed a diet that included a wide variety of foods such as 
FV, wholegrains, lean meats, nuts, legumes, and low fat dairy products, had a 
higher nutrient profile (155-157) and were subsequently at less risk of obesity, 
diabetes and a wide range of NCDs (158-160). This illustrates the importance of 
nutrition and lifestyle choices in playing a crucial role in disease prevention and 
healthy ageing. In addition, overweight and obesity are risk factors for many 
diseases that are linked to a broad range of NCDs which is covered below in 
Section 2.2.1. 
Health in later life can be influenced by behaviour in early and mid-life (161).  
Healthy behaviours, such as following recommended dietary guidelines, 
moderate alcohol intake and participating in regular physical activity, and risky 
behaviours such as a sedentary lifestyle, consumption of a diet high in alcohol, 
saturated fat, salt and low in dietary fibre and FV, are likely to have a cumulative 
effect over time (141, 162, 163). However, it is known it is never too late to gain 
benefit from positive health behaviours, and lifestyle traits particularly dietary 
habits are an important modulator in the control of risk of many NCDs in people 
of all ages (5, 141, 164, 165). Although behaviours of the past remain immutable, 
it may be possible to change current behaviours at any age, with health benefits 
derived from those changes (5). 
Obesity in older adults 
Traditionally, BMI is used to measure healthy weight in relation to height, in 
adults. The WHO classification measures BMI as weight (kg)/ height (m2) (166).  
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Categories of BMI may vary according to country, however the WHO and 
National Health and Medical Research Council regard underweight as BMI 
≤18.50, healthy weight as BMI 18.50 to 24.99, overweight as BMI ≥25.00, and 
obesity as BMI ≥30.00, based on mortality risk (2, 167). It is recognized that BMI 
is a crude measure for health related weight, and recommendations have been 
made for older age groups, discussed below (168). In 2014, the global prevalence 
of overweight and obesity was 39%. Eleven percent of adult men and 15% of 
adult women were obese (22). Worldwide, obesity is responsible for 
approximately 2.8 million adult deaths each year (139), which has overtaken 
undernutrition as the key nutritional concern (169). Australia has seen increases 
in overweight and obesity in recent years. A survey carried out in 2007-2008 
found that 42% of Australian men and 31% of Australian women were 
overweight, while 25% Australian men and 24% Australian women were obese 
(170). The 2011-12 Australian Health Survey (171) shows the situation has 
worsened: 70% of men were overweight or obese, and 56% of women were 
overweight or obese. With the exception of the over 75 years age group (67.7% 
overweight/obese), overweight and obesity has risen according to age: 72.6% of 
adults aged 45 to 54, 73.6% of adults aged 55 to 64, and 74.7% of adults aged 65 
to 74 being overweight or obese, compared with 38.4% of adults aged 18 to 24 
years. 
However, previous research on weight in older age groups has shown some 
people placed in the overweight category (BMI 25.0-29.9) did not have a greater 
mortality risk (172). At the same time, those in the normal weight range (BMI 
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18.5-25.0) were at a higher risk. A meta-analysis on BMI and all-cause mortality 
in people age 65 years and older, found people who would be considered 
overweight (BMI 25.0-29.9) to have a lower mortality risk, while those older 
people with a BMI of ≤23.0 were at a higher risk (168). On the other hand, some 
NCDs such as diabetes and breast cancer are strongly associated with overweight 
(173). Risk reduction behaviours such as losing weight, increasing physical 
activity and stopping smoking have resulted in positive health outcomes (174). 
These findings highlight the complex nature of BMI, and its use in people over 65 
years might benefit from revised classifications, although these would be 
dependent on individual circumstances within specific age groups.  
As mentioned above, overweight and obesity are linked with a multitude of 
health conditions such as diabetes (175), osteoarthritis (176), hypertension, 
stroke, CVD (177), and cancers (178), which in turn are risk factors for disability. 
Studies have shown excess weight to limit functional ability and affects activities 
of daily living (ADL) (179, 180). Moreover, research investigating the relationship 
between BMI and disability in older age found a dose response association with 
BMI at middle age and functional ability in older age (181). 
Body composition changes along the life-course with a decline in muscle mass in 
later years, known as sarcopenia. It was previously thought this was a condition 
specific to older age groups, since it increases significantly in women after 
menopause and in both men and women after 80 years of age (182). However, it 
has since been shown that muscle mass begins to decline from mid-life (183, 
184). Energy needs reduce with age, and more so in those who are less active 
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(185-187). Yet if the diet is not adjusted to account for this, a number of health 
factors can result. If energy intake is not adjusted to suit energy needs, 
accumulation of body fat can occur resulting in obesity-related health risk. In 
addition, a phenomenon known as sarcopenic obesity, defined as a loss of 
muscle mass combined with high body fat, has since been recognized which 
creates a double burden of frailty and disability, and affects instrumental 
activities of daily living (ADL) and QoL (188-191). Sarcopenic obesity has been 
identified to be more strongly linked to instrumental ADL limitations than 
sarcopenia or obesity alone in older age groups (189). Although studies on 
sarcopenic obesity tend to use older participants, it has been observed in women 
in middle adulthood (40 years and older), and presented as poor physical 
performance, lower grip strength, and lower knee mobility (192, 193). 
2.2.2 Changing nutritional requirements 
As the body ages, physiological changes occur which result in subsequent 
changes in nutrient needs, with requirements for many nutrients increasing 
(194). Changes that dictate nutritional requirements include: a reduction in 
vitamin D synthesis, decline in stomach acid that impedes absorption of vitamins 
B12, folate, iron, zinc and calcium, diminished muscle mass (sarcopenia) and 
reduced energy needs, lower utilization of vitamin B6 and diminished immune 
function (195). 
Vitamin D is an important nutrient involved in many bodily functions, such as 
bone health and muscle function, and deficiency can increase the risk of fracture 
and heart disease (196-198). This is of concern to an ageing population. Older 
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people are at greater risk of bone fragility and muscle weakness than other age 
groups, and vitamin D deficiency has been associated with risk of falls in older 
people (197, 199). 
The B vitamins are complex nutrients that play a part in many bodily functions, 
such as the metabolism of carbohydrates, proteins and fats, and nerve function 
(200, 201). Folate, vitamin B12 and iron are of particular importance to red blood 
cell production, and deficiencies may lead to anaemia. Inadequate vitamin B12 
may result in fatigue and weakness, and memory loss and cognitive impairment 
similar to dementia. Since the B vitamins are water soluble they are not stored in 
the body. Therefore adequate amounts need to be consumed and absorbed to 
enable good physical and mental health (202). Many of these nutrients and 
associated compounds can be gained through the consumption of FV. However, 
nutrient deficiencies commonly seen in older people such as vitamins D and B12, 
and iron, are mostly acquired through other means: vitamin D through skin 
exposure to sunlight, B12 through animal food sources, and iron through animal 
products, although dried fruits, leafy green vegetables, broccoli, and legumes are 
also sources of vitamins D and B12 (199, 203). 
Inadequate dietary protein intake has been associated with sarcopenia in older 
age groups (204). A variety of nutrients have been studied for their contribution 
in the aetiology of sarcopenia, such as, protein, antioxidants, and vitamin D (205, 
206). Studies have shown low muscle-mass to be predictive of mortality in older 
populations (207). A review on human ageing and oxidative stress (208) suggests 
antioxidants may be a means to ameliorate the development of sarcopenia. As a 
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result, interest in FV intake and sarcopenia has developed momentum, since 
some FV contain high amounts of antioxidants. A cross-sectional study of 1900 
men and women aged 65 years and over, demonstrated an inverse relationship 
between fruit consumption and sarcopenia, while vegetable intake and 
sarcopenia was associated in men but not women (209). Even though the onset 
of sarcopenia differs in both age and severity, it is recommended that people in 
mid to late adulthood consume a diet consisting of a wide variety of foods to 
optimise good health. 
Energy intake requirements can decrease with age, which may be exacerbated 
by reduced muscle mass (185, 210). The Nutrient Reference Values for Australia 
and New Zealand (211) therefore suggest an increased requirement for dietary 
protein in people 70 years and over, from 0.84 g/kg to 1.07 g/kg of body weight 
for men, and from 0.75 g/kg to 0.94 g/kg for women. To compound the issue, if 
food intake is reduced and nutrient quality not increased, malnutrition may 
result. A reduction in energy consumed may compromise the quality of available 
nutrition; therefore it is crucial that foods eaten are nutrient-dense. For some, 
appetite loss comes with age which in turn impacts on quality and quantity of 
foods eaten (152). This may be the result of diminished sense of smell and taste, 
dry-mouth, general lack of interest in food and/or depression. Therefore, to 
attain and maintain optimal nutrition status, older adults may benefit from 
smaller, nutrient dense meals (144). 
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2.2.3 Dietary intake of older adults 
The Australian Dietary Guidelines (144) have been established to provide dietary 
advice in support of optimal health, and reduce chronic disease in the 
population. Recommendations encourage the consumption of a wide variety of 
foods, but to limit saturated fat, salt, alcohol and added sugar, and to maintain a 
healthy weight. To reach these goals, adults (aged 19 years and above) should 
have a daily intake of: two fruits, five-six vegetables, four-six servings of grains 
(mostly wholegrain), two-three servings of lean meat, poultry, fish, eggs, pulses, 
or nuts/seeds, two and a half to four servings of low fat dairy (or substitute), and 
drink plenty of fresh water (144). 
Fruits and vegetables are a good source of vitamins, minerals and fibre and their 
consumption is associated with reduced risk of many NCDs (212, 213). Currently, 
adults are not meeting the recommended dietary guidelines and this has become 
a global concern (214, 215). Australian research shows the FV intake of many 
older Australians is less than that recommended for good health and wellbeing 
(120, 216, 217). The Australian Health Survey for 2011-12 (216) has shown only 
5.5% of men and 7.8% of women aged 51 to 70 years consumed the 
recommended number of serves of vegetables, and 8.3% of men and 4.3% of 
women aged 71 years and over ate the recommended amount of vegetables. 
More people met guidelines for fruit serves with 32.9% of men and 27.2% of 
women aged 51 to 70 years consuming the recommended serves of fruit, while 
39.6% men and 26.5% of women aged 71 years and over consumed 
recommended levels. In both men and women, FV intake increased with age, but 
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reduced after 71 years of age in women. Of note, men’s fruit intake increased 
with age. A previous study on the eating habits of younger men has shown for 
some men, eating fruit was not part of their culture and was seen to be “not 
cool” (218). It is possible that as men grow older, those attitudes diminish. 
There is mounting evidence that consumption of a diet high in a variety of FV is 
associated with a reduction in risk of many NCDs, and factors related to disease 
such as inflammation (219-223). Indeed, countries such as Australia, the UK and 
the USA have recommended in their most recent dietary guidelines, a wide 
variety of FV to be consumed as part of a healthy diet (144, 224, 225). 
Fruits and vegetables contain phytochemicals such as polyphenols, carotenoids, 
flavonoids and other compounds, that are thought to have a protective effect 
against some diseases, and contribute to good health and wellbeing (144, 226-
228). However, some trials using single nutrients have shown no beneficial effect 
(229, 230). It is therefore thought that the concept of food synergy plays an 
important role in diet and health (231). Food synergy is the concept that 
nutrients or compounds work together to provide a beneficial effect. Since FVs 
contain multiple nutrients and compounds across many different FV variants, 
consumption of a wide variety of FV may ensure exposure to a wide range of 
these nutrients. 
Findings from a prospective study of 730 Dutch men aged 54 to 85 years, showed 
higher consumption of vegetable variety was associated with lower cancer 
incidence over 10 years (220). No such association was found with total 
vegetable intake over the same period. A further study investigating FV intake 
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and variety and type 2 diabetes, found that for each additional increase in two 
different FV variants per week, there was an 8% reduction in incidence of type 2 
diabetes over 11 years (221). In addition, greater variety of FV, but not total FV 
intake, was associated with reduced inflammation in 1200 adults aged 45 to 75 
years, although this was a cross-sectional study, and therefore causality cannot 
be inferred (219). 
Low FV consumption can lead to micronutrient deficiencies, and in an older 
population this can lead to functional decline. A systematic review of 
micronutrient adequacy in men and women aged 65 years and older identified 
six micronutrient deficiencies that may be of public health concern (232). They 
were: Vitamins B1, B2 and D, calcium, magnesium, and selenium. As mentioned 
previously, dietary requirements change with age, and possible nutrient 
adequacy depends on complex issues such as the health of the individual, 
medication use, diet quality and others, and how nutrients are absorbed and 
utilized. 
Data from the Australian Health Survey 2011-12 (171) show saturated fat in older 
Australian’s diets is higher than the recommended guidelines. A cut off 10% of 
energy intake is recommended as the maximum for combined saturated and 
trans fatty acids (162, 233). In men and women aged 51 years and over, 11.5% of 
energy intake was attributed to saturated fat (234). Sources of foods that have 
contributed to saturated fat intake include red muscle and processed meats, milk 
products such as cheese, butter, and whole milk (235). 
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The role of wholegrains in the diet has been an important part of research for 
many years, and has shown to have protective effects for NCDs such as type 2 
diabetes, cardiovascular disease and obesity (236-239). The satiety effect of 
wholegrains and fibre are thought to contribute to the inverse association with 
BMI, and have been shown in a number of studies (236, 240). Wholegrains are a 
good source of fibre, B vitamins, and essential fats, and trace elements such as 
zinc and iron, magnesium and potassium, which are particularly important in 
older adults (235). Yet consumption of wholegrains and fibre are low. The need 
to increase fibre and calcium (as well as reduce saturated fat, alcohol cholesterol 
and sodium) was found in the Blue Mountains Eye Study (BMES) cohort of 
people 49 year old and older (241). 
In contrast to the over-consumption of some macro-nutrients, many 
micronutrients are below optimal levels. Vitamin A plays an important role in 
immune function and eye health. Vegetables, such as carrots, spinach, sweet 
potato, and tomatoes, are the main source of vitamin A in the diet, followed by 
dairy products. Data from the Australian National Nutrition Survey 2011-12 (233, 
234) showed 13.5% of women and 15% of men aged 51 years and over were 
below Estimated Average Requirement (EAR) for Vitamin A. Since the EAR is a 
measurement used to determine deficiency rather than a measure to confer 
optimal health, these levels fall well below the ideal. 
Calcium is a mineral integral to cardiovascular health, as well as the formation 
and maintenance of bone (182). Low intake of calcium can lead to bone loss, and 
has been associated with osteoporosis. This is particularly important since bone 
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loss increases with age, and people with osteoporosis are at risk of bone fracture 
(242). A review of calcium supplementation and fracture prevention in people 
over 50 years old has shown supplementation of calcium to reduce the risk of 
bone loss and fracture (243). In that review, a greater therapeutic effect was 
seen in people with low dietary calcium. It was recommended to increase food 
sources of calcium to minimize bone loss. Dairy products offer the richest 
sources of calcium, but it can also be found in smaller amounts in bony fish, 
legumes, nuts, and some fruits and vegetables (182). Both men and women have 
been shown to have inadequate levels of calcium, however the prevalence of low 
calcium intake is greater for women than men; 76% of men and 93% of women 
over the age of 51 years have been found to be below the EAR for calcium (234). 
Zinc is a mineral required for many physiological functions and is widely found in 
foods, particularly animal products and cereals. Protein can increase the 
absorption of zinc in the body, whereas iron can inhibit absorption of zinc. Men 
are at a greater risk of zinc inadequacy than women, since the EAR for zinc in 
men is almost double than that for women. It was recently found that 59% of 
men and 10% of women aged over 51 years were below the EAR for zinc. 
Throughout the age groups in men, percentage zinc inadequacy progressively 
became more prevalent (234). That survey supported previous research from the 
BMES study (241) whereby zinc was found to be insufficient in a population of 
people aged 49 years and above. This is of concern since zinc is an important 
nutrient for immunity and the healing process.  
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There has been increasing interest in the dietary intakes of adults 
post-retirement (244) but the dietary habits of people at peri-retirement are 
little understood. However, a Dutch longitudinal study of 588 men aged 50 to 65 
years investigated the effects of retirement (245). In that study, retirement was 
associated with an increase in weight and waist size, but only in participants who 
had previously worked in physically active jobs. The increased weight and waist 
size was also associated with a decrease in fruit consumption and the amount of 
fibre in the diet. 
Healthy food habits were explored by Helldan et al. (244) in 2425 men and 
women, using a cohort of 55 to 60 year olds at baseline, and were followed-up 
five years later. Healthy food habits were defined as Finnish and Nordic nutrition 
recommendations, such as daily consumption of FV and wholegrain breads, 
weekly consumption of fish, and the use of vegetable-based oils (246). The 
healthy food habits in women increased more in those who had retired than 
those who had not, and prevalence of men’s healthy food habits increased from 
23% to 29% in men who had retired during the period to follow-up. Although the 
increase in healthy habits in women after retirement was significant, only 53% of 
women had healthy food habits. 
Dietary patterns and peri-retirement were investigated in a French cohort of 52 
men and women, most of whom were retired teachers (247). Data were 
collected six months before, and again 18 months after retirement. There was 
little change in nutrient consumption before and after retirement, although after 
retirement, participants’ PA levels increased, they ate out more often, and social 
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activities increased. Since the adult nutrient requirement increases with age, and 
the life span after retirement is now on average 20 years, a gradual nutritional 
decline may be forthcoming in those participants (247). The results found in 
these studies indicate the period around retirement is an important time to 
engage with people and initiate dietary interventions. 
2.2.4 Diet and quality of life 
Few studies have explored the relationship between diet and QoL in mid to late 
adulthood (7). The literature on ageing explains the relationship between usual 
ageing and diet can have an effect on QoL, both directly and indirectly (248). For 
example functional declines from sarcopenia may limit the ability to achieve 
ADLs (189), and obesity may diminish QoL over the course of time (29). In 
addition, changes in senses of taste and smell may reduce the experience of 
eating to that of a function rather than one of enjoyment (249), or the death of a 
loved one may lead to depression and result in reduced or altered food intake. 
The act of sitting down to eat an enjoyable nutritious meal may give a sense of 
structure and independence to people in mid to late adulthood. Not only is this 
an important occasion for the promotion of health, but the social side of eating 
can provide a sense of inclusion and wellbeing, which are important QoL 
measures (248). 
Nutrition, diet and dietary diversity in particular are important determinants of 
QoL and wellbeing and functional health (7, 250, 251), therefore maintaining a 
diet that meets dietary recommendations is important. Research on dietary 
guidelines and healthy ageing revealed compliance to dietary guidelines can have 
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a positive effect and lead to future good health in people at mid to late 
adulthood (252). Diet and QoL was investigated in a large Spanish cohort (the 
SUN study) (116). The SUN study uses a dynamic cohort which has a continual 
enrolment of university graduates; the study began in 2006 (253). Adherence to 
the Mediterranean diet was assessed at baseline, and QoL was measured using 
the SF-36, four years later in 11,015 men and women (116). Positive associations 
were found between diet and all the physical domains (physical functioning, role 
limitations-physical, bodily pain and general health perception), and most of the 
mental domains (vitality, social functioning and role limitations-emotional). 
Other studies in QoL research using the SF-36 have found similar results (117, 
252, 254): a study on osteoarthritis and QoL in men and women aged 61 years 
and older, found associations between a Mediterranean dietary pattern and 
better QoL, with patients showing reduced pain and depression symptoms (254). 
Similarly, research investigating compliance to dietary guidelines and QoL in men 
and women aged 55 years and older, observed people in the highest level of 
dietary scores had better QoL than those in the lowest level for dietary scores 
(252). 
Subsequent research using the SUN cohort to compare a Western style dietary 
pattern (characterised by high amounts of refined foods and fast foods) with the 
Mediterranean dietary pattern, found compliance to the Western style dietary 
pattern inversely associated with QoL scores, using the SF-36, whereas 
compliance to the Mediterranean dietary pattern was positively associated with 
better QoL, four years later (117). 
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Although other studies have investigated diet quality and QoL (119, 255), and 
adherence to dietary guidelines and QoL (120), there are limited studies 
investigating associations between FV intake and QoL in people at the 
peri-retirement life-stage. Using the SF-36, Myint et al. (7) associations were 
observed between FV serves and PCS scores 18 months later, in people aged 40 
to 79 years. However that study used a cross-sectional study design and 
therefore a causal relationship cannot be inferred. 
The dearth of studies investigating the associations between FV intake or FV 
variety and QoL in the peri-retirement life-stage has identified an evidence gap in 
research. 
2.3 Influences on dietary behaviours in mid to late 
adulthood 
Factors that influence food choice are multi-dimensional and complex, and 
involve not only biological influences such as hunger, but also components 
relating to individual and external factors. Therefore the theoretical approach 
this thesis will take to investigate the influences of diet is the SEM framework, 
which covers intrapersonal, social and environmental domains (256) (Figure 2.1). 
Intrapersonal factors are attributes of the individual, such as attitudes and 
knowledge, and can include SEP, perceptions of ageing, nutrition knowledge, and 
self-efficacy. Interpersonal factors relate to social systems such as family and 
friendship networks, and include living arrangements. Environmental factors can 
relate to the neighbourhood environment and may include access to good 
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quality fresh food as well as location, issues of neighbourhood safety and 
transport (257).  
 
Figure 2.1: The Social Ecological Model, used as a theoretical framework to investigate eating 
behaviours. 
Source: Adapted from Stokols (256) 
 
Research on the determinants of dietary behaviour tends to focus on younger 
ages (258) or the wider range of middle age to oldest old (259). There is little 
information about dietary behaviours specific to the peri-retirement stage of life. 
Therefore in this chapter where there are gaps in research in adults aged 55 to 
65 years, supporting evidence on the older or general population will be 
discussed. 
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2.3.1 Intrapersonal influences 
Intrapersonal influences are influences that relate to the self, such as SEP and 
related components to SEP such as education and income, as well as attitudes, 
knowledge and culture. The following outline the major intrapersonal influences 
demonstrated in the literature to be important to diet. 
Socioeconomic position 
Socioeconomic position is a known risk factor for both poorer dietary behaviours 
and health outcomes (260-264). Research in nutrition has examined SEP using a 
variety of measures including education and income (265), education (3), 
household income (222), educational attainment and occupational grade (266). 
Irrespective of how it is measured, studies consistently show that low SEP 
generally predicts lower intakes of FV as well as lower compliance with dietary 
recommendations for health (260, 267, 268). In addition, not only do people 
from lower income households consume fewer FV, but the variety of FV 
consumed was also smaller than people from higher income households (269). 
Research on the dietary behaviours and SEP identified types of vegetables 
consumed differed across SEP, with people from lower SEP choosing more 
traditional varieties, rather than novel vegetables (270). Further, in that study, 
the price of food was the most common consideration for women of lower SEP in 
this study, with some believing healthy food to be more expensive than less 
healthy foods (270). 
Using the EPIC-Norfolk cohort, a cross-sectional study of men and women aged 
50 years and over, revealed a double burden of economic and social 
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disadvantage to consume FV variety (271). Combined factors such as lower SEP, 
lower education and financial hardship were associated with lower FV variety in 
both men and women. Similarly, combined financial hardship and poor social 
network was associated with lower variety, than the associations found in each 
individual component and variety. Men were at greater risk than women, of 
consuming lower vegetable variety in the combined categories. 
There is also some evidence that the determinants of dietary behaviour vary by 
SEP. Adults from low SEP may have poorer nutrition knowledge (265, 272), less 
family and social support for healthy eating (270), and less access to fruit and 
vegetable (3, 273), but this needs further investigation in the older adults age 
group. 
Although there is a vast literature on SEP and diet, studies frequently include 
participants across a wide age range (3, 269, 274). It is therefore not known if the 
relationships between food intake and SEP in those studies differ according to 
age. The limited research specific to the age group around mid-life highlights a 
gap in the literature that warrants further investigation. 
Food insecurity 
The Australian Institute of Health and Welfare (162) propose there are four 
components to food insecurity: Food availability (at a national level), food access 
(affordability, physical access to enable a nutritious diet, social isolation), food 
use (nutrition knowledge, availability of preparation equipment and sanitation) 
and food stability (enabling availability over time and threatened by 
unemployment, sudden unexpected essential purchases). A systematic review on 
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the barriers to healthy behaviours identified financial considerations as a 
recurring barrier to purchase healthy foods, in middle-aged people (275). Food 
insecurity exists if at least one of these components is missing. People who live 
alone are at greater risk, as are those on a low income, and people with chronic 
illness (276). 
Research in men and women aged 25 to 45 years who lived in a disadvantaged, 
urban area of Brisbane, Australia revealed approximately 25% of households 
were food insecure (273). This is consistent with other studies showing people of 
lower SEP were at greater risk of food insecurity than those of higher SEP (276). 
In addition, those people aged 55 to 65 years were more at risk of food insecurity 
than older age groups in the study. It was thought the reasons for this were 
explained by pension and other social support afforded to retired people. 
Perceptions of ageing 
Perceptions of ageing is a term used to explain the way people see the 
progression of the ageing process, their position in this process and the 
relationship with social norms. The experience of ageing is an important factor in 
the way health and wellbeing are perceived and managed, particularly for those 
in their middle and older years (277-279). Research has shown age stereotypes 
to be an important component of the way we develop our thoughts and 
attitudes of age and the ageing process (280). Brewer (280) explains that these 
attitudes are developed over a lifetime so that when we become old, the 
stereotypes may become self-stereotypes. In other words, if we believe 
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ourselves to be old we become old; and it may affect the way we access 
healthcare services and preventive interventions.  
A study on ageing and wellbeing in men and women aged 40 to 85 years found 
older people who had better perceived health experienced less physical declines 
associated with the ageing process, than those with poorer perceived health 
(281). These findings are supported by Levy et al. (282) in a cohort of adults aged 
50 years and above, and Sargent-Cox et al. (283) using the Australian 
Longitudinal Study of Aging (ALSA) in men and women aged 65 years and older. 
Results showed positive self-perceptions to be protective against functional 
declines. In contrast, negative perceptions of ageing have been associated with 
limitations in functional health. Rigidity, (a multi-dimensional concept relating to 
the formation of a behavioural pattern, and the continuation of that pattern in 
the face of change) (284), has been shown to be a predictor of age beliefs in 
older people and this translates to their own process of ageing. People with 
higher rigidity scores were more likely to have negative beliefs about ageing 
stereotypes which subsequently affected their own self-perceptions of ageing 
(283, 285). 
As discussed above, perceptions of ageing can be linked to wealth, although the 
ALSA found differing results across age groups (286). In that study, generally the 
poorest participants had more negative experiences about ageing than their 
wealthier counterparts, and more affluent participants reported more positive 
perceptions of ageing than poorer participants. Men and women in the 
wealthiest quintile believed old age commenced at 72 years and 74 years of age 
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respectively, whereas people in the poorest quintile believed old age started at 
68 years and 71 years respectively (286). These findings are consistent with the 
well-established SEP gradients in health (259, 287). 
Preventive health behaviours have been shown to be effected by self-
perceptions of ageing (282). In a study of men and women aged 50 to 80 years, 
those with positive self-perceptions of ageing engaged more frequently in 
preventive health behaviours or health improvement practices than people with 
negative self-perceptions of ageing (288). These behaviours included not 
smoking, having regular medical examinations, being physically active and 
limiting alcohol intake, maintaining a healthy weight and eating a balanced diet. 
This would suggest that value could be added to health improvement 
programmes that include aspects of self-perceptions of ageing. However, there is 
very limited literature examining how this impacts dietary behaviours and is an 
important area for further study. 
Nutrition knowledge 
An understanding of nutrition is essential to make informed food choices. 
However, a number of factors have been attributed to the differences in 
nutrition knowledge amongst the general population. These have included SEP 
(272), education (289), gender (290, 291), age (272, 292), living arrangements 
(293), and attitudes and beliefs (294, 295). Much of the research on nutrition 
knowledge covers a wide age range, although study participants frequently have 
a mean age in the region of 50 to 55 years (294, 296, 297). 
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A cross-sectional study of 201 men and women aged 18 to 74 years of age, found 
general health messages were understood by participants (292). For example, 
participants knew that eating more FV was good for their health, although they 
were less certain of recommended quantities. The participants had an 
understanding that dietary fat should be reduced, but the type of fat to reduce 
was less well understood. In addition, specific knowledge about the relationship 
between diet and disease was weak. Although participants scored highly in 
knowledge of dietary recommendations, they had low scores in knowledge of 
diet and disease relationship. Similarly, a study of French men aged 45 to 65 
years showed men who had an understanding of nutrition made healthier food 
choices. For example olive oil was chosen over animal fats, although their total 
fats were still higher than recommended levels (298).  
Across the studies, findings show differences between nutrition knowledge and 
SEP, with people living in poorer areas having substantial gaps in nutrition 
knowledge compared to those living in more affluent areas; as well as men 
having lower levels of nutrition knowledge than women (272, 292, 299). A 
systematic review on the barriers to healthy behaviours identified lack of 
information to achieve a healthy diet and confusion around health messages, as 
consistent barriers to achieving and maintaining a healthy diet (275).  
However, others have argued that nutrition knowledge alone is not enough to 
bring about changes to eating behaviours, and other factors are equally 
influential (300, 301). For instance, belief systems may play a contributory role in 
eating and health behaviours (302). A study investigating the drivers influencing 
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potato consumption found that although participants understood potatoes were 
nutritious and ‘good for them’, they held the belief the carbohydrate content 
was not good for them (295). 
Self-efficacy 
Self-efficacy is the belief in the ability to succeed in a given behaviour. Those 
with high self-efficacy for a specific behaviour are generally more likely to engage 
in that behaviour than those with low self-efficacy (303). Self-efficacy has been 
shown to be an important factor in making the adjustment to retirement. For 
example, a Dutch study on couples’ adjustment to retirement, found people with 
high self-efficacy were better able to cope with the transition into retirement 
(304). 
Studies on eating behaviour have shown people with high self-efficacy to be 
more successful in making healthier choices in their dietary behaviour (305-307). 
A randomized control trial to increase the FV intake of 764 Thai university 
students, found the FV intake of those in the intervention group was significantly 
higher than those in the control group (308). Similarly, in a Polish self-efficacy 
intervention study on 200 men and women aged 18 to 60 years to improve FV 
intake, the self-efficacy intervention led to greater FV intake, compared to a 
messaged-based intervention (309). 
In contrast, other studies have shown self-efficacy to be associated with FV 
intake, but only with the interaction of other components, such as health literacy 
or implementation intentions (310, 311). This illustrates that in some 
circumstances, self-efficacy alone may not always provide an explicit explanation 
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of health behaviour, but works in conjunction with other factors such as health 
literacy and other nutrition and exercise behaviours. In addition, the differences 
in study design may have impacted on the contrasting nature of the above 
studies. Data were collected online for the Polish study, participants were 
required to be non-vegetarian, the majority were secondary or tertiary school 
educated and follow-up was at six months (309), whereas another study 
explored a low-income population where most were educated below secondary 
school level (310). 
Outcome expectations 
An outcome expectation is the belief that an action will give rise to a desired 
outcome, and has been used in behaviour change models (303). For example, the 
eating of FV may have the expected outcome that they taste good, contain 
vitamins and minerals, or they offer health benefits. As such, the outcome 
expectation of people is an area that has been used in nutrition research to 
understand the motivations behind health behaviours (312). 
A study of 247 men and women that investigated the relationships between food 
consumption and expectation, observed differences in outcome expectancies, 
dependent on food component (313). For example, in that study, chocolate 
consumption was associated with the expectation of ‘relaxation’, whilst people 
who consumed greater levels of FV expected positive outcomes such as feelings 
of being alert and energetic. 
Outcome expectations are not only related to positive outcomes. One study on 
nutrition behaviour in men and women aged 18-92 years found negative 
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outcome expectations such as expecting poor taste, no time to plan, shop for 
and prepare meals, as well as boredom, exerted the effect of participants 
purchasing fewer amounts of FV (314). Although in that study, positive outcome 
expectations, such as expecting more energy, good mood, weight loss, or health 
improvement from FV, did not determine positive nutrition behaviour. The 
reasons for this are not known, however authors suggest participants’ self-
regulation, that is, their ability to fix goals, plan and monitor their food intake, 
may be a contributing factor. 
A past study exploring and forecasting behaviours relating to FV consumption in 
older people has shown the components of outcome expectations for FV intake  
that had the greatest correlation to behaviour, were related to reducing poor 
health outcomes, namely, supporting immunity and reducing the risk of getting 
cancer (307). The understanding of the results described here are beneficial for 
future interventions, whereby mechanisms can be included to help overcome 
negative outcome expectancies, while emphasizing the benefits relating to FV 
intake. 
2.3.2 Social influences 
Social influences involve the external impacts on behaviour from friends and 
family, and within the community in which we live. Food choice, cooking and 
eating goes beyond the individual in the acquisition of nutrients and energy; it is 
an event that is integrally linked with social factors. The following outlines social 
structures that influence eating behaviours. 
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For many, most meals are consumed in the company of others, and frequently 
seen as pleasurable experiences. They can represent important cultural events 
and become the vehicle by which people make social connections (315). 
Similarly, communal eating may also include workplace eating. In addition to the 
acquisition of nutrients, these workplace events may provide important social 
interactions, and be a means by which co-workers unite as a group (316). When 
communal eating events are lost or missing, particularly in people in mid to late 
adulthood, it may trigger risk factors for compromised nutritional status. For 
example, it has been observed that women who live alone consume fewer FV 
than women who live with others (317). In a systematic review of 24 studies of 
independently living people aged 50 years and over, lethargy and enthusiasm to 
shop for food, prepare, cook and eat meals, as well as lower food variety, was 
more common in those who lived alone (318). Newly bereaved men in particular 
have shown to be at nutritional risk when compared to newly widowed or single 
women (319). In that study it was also noted that men who ate by themselves 
ate more white bread and spreads, suggesting the types of foods eaten were 
more likely to be sandwiches or snacks (319). Limited cooking practices such as 
this, may result in sub-optimal nutrient levels, and lead to illness and functional 
limitations. 
Positive dietary behaviours tend to group with other healthful behaviours, often 
referred to as a clustering of health behaviours. Particular clusters of individuals 
are more likely to adhere to recommended guidelines for diet, physical activity, 
alcohol consumption, and not smoking, while risky groups were more likely to 
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have poor diet, be physically inactive, smoke and high higher levels of alcohol 
consumption (320, 321). Accordingly, Arabshahi et al. (322) have shown 
Australian women who never smoked had greater gains in diet quality than those 
who smoked. At the same time, it was revealed that diet quality improved more 
in both men and women who participated in larger amounts of exercise. 
However, the same study showed a reduction in food variety and cereals in older 
people over time. The authors’ hypothesized this may be a reflection of 
unfavourable social influences. 
Social capital and participation 
The frequency and quality of social relationships has been identified as a major 
health risk for physical and mental health, for mortality and morbidity (128, 323). 
There is no single definition for social capital, however the term is generally used 
to describe the social concepts that have positive and productive benefits at the 
community level. This might include engagement with religious or social groups, 
volunteering, sports and exercise groups (324). 
A systematic review of eleven studies assessing social capital as a resource for 
wellbeing in older adults found that in general, social capital had favourable 
outcomes for mental wellbeing (325). However, it was also found that the term 
‘social capital’ is an umbrella term that encompasses many different levels 
including social participation, networks, social cohesion and even the quality of 
support received by older people. The authors therefore found it difficult to 
summarize. It was also considered that social capital may be age related, and the 
concept of reverse causality may be a factor. For example, health and functional 
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ability decrease with age which may impact on the ability to participate in social 
activities. 
Even so, studies have shown that good social networks confer health benefits, 
and a sense of wellbeing (324, 326). The health and social capital of men and 
women aged 15 years and older was explored by Berry and Welsh (327) in the 
Household, Income and Labour Dynamics in Australia (HILDA) survey. Social 
capital was associated with better health, and women had higher social capital 
than men. Informal contact and civic engagement resulted in stronger feelings of 
belonging and social trust. 
Social capital has shown to be age-related (328). Research on an Australian 
cohort of 1,208 men and women aged 18 years and over, shows that younger 
people aged 18 to 34 years have higher social capital than people aged 35 to 54 
years. It is likely that at an earlier stage, younger people are more socially active 
than older groups. However, it has also been shown that 45 to 54 year olds had 
lower social capital scores than those 55 years and above. Researchers 
hypothesized that children of the 45 to 54 year olds were becoming independent 
which may have diminished their social network. High physical health was 
associated with high social capital and high income. These findings are consistent 
with another study (326). 
Research has shown that greater social networks are associated with health 
benefits, and also with increased consumption of FV (329, 330). A study of 1220 
rural living men and women aged 18 to 90 years, examined determinants of 
eating behaviours (331). It was found that social capital was associated with 
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increased FV consumption. Findings from another study investigating social 
contextual factors, such as life experiences, social relationships, and societal 
influences, and changes in FV intake yielded similar results (332). 
Family influences 
In social groups where people engage in food events, that is, cooking and eating, 
an inherent consequence of this act is the influence of foods on others, whether 
through conscious means or subconscious. This is particularly the case in the 
domestic setting of the family home. 
Historically, but not exclusively, the family meal has been the domain of women 
(333, 334). For some women, the act of cooking for the family is a deed heavily 
laden with caring and nurturing, and more so in older women. Research into the 
meaning of food in women aged 63 to 87 years was carried out in a cohort of 
urban and rurally located women (333). The underlying drive for those women 
was the need to provide a nutritious meal for the family, whether partner, 
children or grandchildren; the food was presented as a ‘gift’, and most 
importantly, the meal was to be enjoyed together. Of note, everyday food 
preparation was usually influenced by the partner’s needs and desires, rather 
than the women doing the preparation. For those women whose partners had 
died, they lacked motivation to cook a nutritious meal for themselves, but when 
they did, they often cooked in bulk and had the same food for several days. In 
that study, those at particular risk were the oldest-old widows who experienced 
a reduction in their nutrient levels owing to skipping mealtimes. Findings are 
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consistent with other studies on marital transitions (50) and sociodemographic 
factors and lifestyle predictors of poor diet (335). 
A European study of men and women aged 65 to 98 years investigated food 
habits and food involvement using a life course approach (336). In their working 
years, those who had been single with no family had greater food connections 
with friends, or work colleagues than those who were married or had family. As 
commensality occurred for those people at lunchtimes, retirement became a 
major food transition. This was not the case for people with partners whose 
main eating occasions took place at home during the evening meal; therefore 
retirement was not a transition issue for these people. In line with previous 
studies, women in mid-life who divorced or whose partners died felt a loss of 
identity as food provider (333, 336). 
Other studies support the finding that family living arrangements impact on 
eating behaviour, resulting in poor diet quality. Data from the EPIC-Norfolk study 
(337) has shown partnership status, living arrangements and family/friends 
contact to be associated with FV variety in people over 50 years of age. Fruit 
variety intake reduced with a corresponding reduction in family connections in 
people who lived alone, and widowed people and those living alone with 
irregular connection to friends showed lower FV variety intake when compared 
to those with frequent connections with friends. A further study using the 
EPIC-Norfolk cohort investigated change in eating behaviour alongside a change 
in marital status, found a reduction in both total FV intake and FV variety in men 
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who became widowed (52). However, no such associations were found in 
women.  
Similarly, a UK study on access and isolation in men aged 65 years and older 
found men who lived with someone who had better developed cooking skills ate 
significantly larger amounts of vegetables, fish and wholegrain bread than men 
who lived with someone with poorer cooking skills (319).  
2.3.3 Environmental influences 
Neighbourhood environmental factors are important influences on food intake 
(338). Characteristics might include access to grocery stores, health services, 
crime and safety issues, access to public and private transport, road planning, 
and public recreation areas. It might even be considered the support networks 
offered and given to those who live nearby. These factors each contribute to 
food shopping and consumption, and ultimately dietary intake, particularly for 
older adults (339, 340). 
Access and availability 
 Access to food stores and availability of good quality food items can impact on 
eating behaviours (341). A systematic review of 24 studies on environmental 
determinants of FV consumption in 18 to 60 year olds, found access to local food 
stores with good quality and variety of FV were predictive of intake, independent 
of access to a larger supermarket. However, it should be noted there were 
limited studies in that review investigating larger supermarkets (342). Further 
studies on neighbourhood FV availability supports these findings; access to food 
stores within a small proximity of the home was predictive of increased 
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vegetable consumption (343, 344). A study investigating the role of the small 
local food store, found the amount of shelf-space provided for FV was also 
predictive of increased vegetables, although not for fruit intake. In one 
systematic review of middle-aged people, a lack of access to supermarkets was 
cited as a recurring barrier to consuming a healthy diet (275). Similarly, a study of 
565 men and women exploring healthy dietary behaviours, found that living 
within close proximity (800 m) to a supermarket was associated with healthy 
dietary intake (344). 
Physical limitations to lift and carry groceries as well as lack of transport can also 
affect food access, particularly in older people (345). One South Australian study 
on mobility and food access in people up to the age of 83 years, showed that 
distance to food shops in itself was not a the primary concern (346). For some 
study participants, living within a distance of 2.5 km to food shops could present 
similar problems to living much further away from shops. Safety issues were 
problematic, since town planning favoured car use. The lack of car access was 
particularly prevalent in households with low incomes and for those people, 
public transport was often too expensive and therefore not attainable. 
It should be noted that the studies discussed above either use participants from 
a wide age range, or ‘food access’ encompasses a variety of foods. There are 
limited studies focussing on FV access and availability specifically in the older 
adult population. 
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Residential area deprivation 
The neighbourhood environment is particularly important to older populations. 
Issues of safety are paramount to older people being physically active (347). A 
sense of belonging is important to feel connected to an area, and trust is vital in 
establishing relationships with neighbours, particularly for older people who may 
be alone and rely of the neighbourhood for supportive networks (348). 
Neighbourhood and community therefore, are key factors enabling older people 
to actively engage in the community which is a contributing factor to healthy 
ageing  . 
A large cross-sectional population based study of men and women aged 39 to 79 
years, identified residential area deprivation to be inversely associated with 
intake of FV (274). Men and women who lived in the most deprived areas were 
more likely to consume fewer FV per day than those people who lived in less 
deprived areas. However, the effect of residential area deprivation was seen 
mainly in those people with little or no formal educational qualifications. 
2.4 Conclusion 
What we eat and why we eat it are important aspects of health and longevity. As 
world population continues to grow, older adults continue to increase in 
numbers and enter older age. It is of concern that many people in mid to late 
adulthood do not meet dietary guidelines. This is a period where an increase in 
NCDs is observed. Maintenance of healthy body weight and consumption of a 
wide variety of foods that include plenty of FV while reducing the amount of 
saturated fat in the diet, are important factors for good health. 
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Mid to late adulthood is an important transitional period, yet one that is 
understudied. The research which has been carried out has shown this period of 
time to be an effective point for dietary interventions (349). As the post war 
baby boomers now approach and pass through middle-age, it is timely to 
investigate the peri-retirement life-stage in order to optimize the health and 
wellbeing of people in mid to late adulthood so they may reach their health 
potential. 
2.5 Thesis aims and objectives 
The overall aim of this thesis is to explore dietary behaviours in people in mid to 
late adulthood.  
The specific objectives are: 
1. To examine the associations between FV intake and variety, and healthy 
ageing over a two year period, using QoL as an indicator of healthy ageing.  
2. To investigate the potential determinants of FV consumption and variety, 
using the social ecological framework. 
3. To explore, using qualitative methods, the perceived intrapersonal, social and 
environmental determinants of the eating behaviours of people in mid to late 
adulthood who are partnered and previously partnered, and identify 
similarities and differences across the groups. 
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 Methodology Chapter 3
3.1 Introduction 
This thesis is nested within the Wellbeing, Eating and Exercise for Long Life 
(WELL) study, which is a longitudinal cohort study commenced in 2010 (350). The 
WELL study aims to investigate the nutrition and physical activity habits of 
Australians aged 55 to 65 years. This is a crucial period in the lifespan since 
positive lifestyle changes in people in mid to late adulthood have been identified 
as having beneficial and long-lasting impacts on health outcomes, essential to an 
ageing and longer working population. The WELL study collected data over four 
years from 2010 to 2014 (Figure 3:1) using three comprehensive self-
administered postal questionnaires, from participants who lived in rural and 
urban areas of Victoria, Australia. 
Study one and two of this thesis utilizes longitudinal data from all three surveys. 
Longitudinal data has been shown to produce evidence stronger of associations 
than cross-sectional data. The questionnaires (Appendix B) included measures of 
dietary intake, physical activity, sedentary behaviour, obesity, and quality of life, 
potential determinants of nutrition and physical activity behaviours and 
sociodemographic factors such as relationship status, education and occupation. 
Study three of this thesis utilizes qualitative methodology and is nested in the 
WELL cohort. It examines the factors informing the eating behaviours between 
people who are previously partnered and those who are partnered. All methods 
for this study are described in Chapter 6. 
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This chapter describes the overall study design and methodology of the WELL 
study and methodology, related to study one and two. 
3.2 Procedures and participants 
3.2.1 Ethics approval 
The WELL study received ethics approval from the Deakin University Human 
Research Ethics Committee in September 2009 (project number EC2009-105). 
Further approval was granted to extend the WELL study. An amendment to 
ethics approval for the overall WELL study was sought for the qualitative study in 
this thesis (Chapter 6), and approval was given on 21st May 2015.  
3.2.2 Recruitment procedures 
To ensure a population based sample was recruited into the WELL study, two 
stage stratified sampling on the basis of urban-rural location and SEP was 
conducted. Suburb selection was categorized as urban and rural using the 
following procedures. The Victorian Regional Infrastructure Development Fund 
Act 1999 (351) was used to identify cities outside greater Melbourne, Victoria 
(Geelong, Traralgon, Ballarat and Bendigo) and other areas with more than 
20,000 inhabitants (Warnambool and Wodonga). A designation of ‘urban’ was 
applied to Metropolitan Melbourne and areas within a 10 km radius of central 
Ballarat, Bendigo, Geelong, Traralgon, Warrnambool and Wodonga. A 
designation of ‘fringe’ was given to locations which straddled the outer reaches 
of the Victorian Regional Development Act 1999 LGAs (Casey, Cardinia, Melton, 
Mornington Peninsula, Hume, Nillumbik, Wyndham, Whittlesea and Yarra 
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Ranges); suburbs which straddled the 10 km urban radius and 25 km rural radius 
of rural cities (Ballarat, Bendigo, Geelong, Traralgon), and rural suburbs with 
populations greater than twenty thousand inhabitants (Warnambool and 
Wodonga). All other areas were classified as ‘rural’. Exclusions from selection 
included communities affected by catastrophic 2009 bushfire damage (as whole 
communities had been affected), those whose populations were categorized as 
‘fringe’, and suburbs with less than one thousand inhabitants or whose 
populations of 55-65 year olds numbered less than 200. This resulted in a source 
of two types of suburb location for selection: urban and rural. Postcodes were 
categorized into tertiles of SEP as designated by the Australian Bureau of 
Statistics, using the Index of Relative socioeconomic Disadvantage, a 
Socioeconomic Indexes for Areas (SEIFA) score (352). Using a random number 
generator, 14 suburbs were selected from each tertile (low, medium and high) in 
a total of 84 suburbs (42 urban and 42 rural). 
The Australian Electoral Commission’s electoral roll was the source used to 
recruit adults aged 55 to 65 years into the WELL study. This is an excellent source 
for recruitment since by law all Australians over the age of 18 are required to 
vote, and therefore registration details such as voters’ names and demographic 
information are available. Participants were evenly divided across both 
urban/rural, and SEIFA tertiles. One hundred and thirty four adults (men and 
women equal numbers) aged 55 to 65 years were subsequently selected from 
each of the 84 groups, providing an initial sample size of 11,256 people to 
receive the WELL study questionnaire at baseline, 2010. Since age eligibility was 
 Chapter 3: Methodology 
58 
 
based on age at the time participants were selected and delays between 
selection and survey completion, a small number of participants were aged 66 
years at the time the first survey was completed. All returned surveys were 
checked for omissions and where possible, participants were contacted to get 
missing information firstly by telephone and if unsuccessful, by mail. Sensitive 
information (for example, income) or time-dependent (for example, questions 
concerning the last week) were not followed up. 
Survey administration followed the Dillman protocol (353, 354) for mail surveys. 
Initially, potential participants were sent a pre-survey letter summarizing details 
of the study. A week later, they were sent an invitation survey pack which 
consisted of a plain language statement, consent form, questionnaire and pre-
paid envelope. Three weeks after the initial survey pack, non-respondents were 
sent a reminder letter. A final reminder letter along with new survey pack was 
sent after a further three weeks to non-respondents.  
A thank you letter was sent to all those who completed the survey. To keep 
participants informed of progress, newsletters were sent out with latest findings, 
and birthday and greetings cards are sent to maintain a point of contact. The T2 
(2012) and T3 (2014) waves of the WELL study followed the same procedures as 
the baseline survey with the addition of a final reminder eight weeks after the 
second reminder. These final reminders were in the form of telephone calls, text 
messages or emails.  
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3.2.3 Participant response rates 
A total of 4082 participants completed and returned baseline surveys (36% 
response rate); of these 3,368 participants agreed to take part in the T2 survey in 
2012. The T2 response resulted in 2758 returned surveys (82% response rate). Of 
those, 2,738 participants agreed to be contacted for the T3 wave of the WELL 
study in 2014. A total of 2542 participants completed the T3 survey, resulting in a 
93% response rate (Figure 3.1). 
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Figure 3.1:  Participant recruitment flowchart for the Wellbeing Eating and Exercise for Long Life study 
Low socioeconomic position 
14 rural suburbs, n=134 per suburb 
14 urban suburbs, n=134 per suburb 
Medium socioeconomic position 
14 rural suburbs, n=134 per suburb 
14 urban suburbs, n=134 
High socioeconomic position 
14 rural suburbs, n=134 per suburb 
14 urban suburbs, n=134 per suburb 
 
T1 questionnaires, 2010 sent n=10781 
T2 questionnaires, 2012 sent n=3368 
Withdrew n=714 
Invitation not delivered n=380 
T3 questionnaires, 2014 sent n=3123 
Returned 
n=4082 
Returned 
n=2757 
Ineligible n=475 
Withdrew n=86 
Lost contact n=44 
Questionnaire not delivered n=3 
Unresolved n=448 (unknown reason) 
 
Withdrew n=112 
Lost contact n=72 
Questionnaire not delivered n=5 
Unresolved n=422 (unknown reason) 
n=11256 
Returned 
n=2542 
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3.3 Measures 
This section outlines the measures used to calculate dietary intake, QoL, 
determinants of FV consumption. It also describes sociodemographic factors 
such as relationship status, education attainment and health behaviours, used to 
define participants’ characteristics. 
3.3.1 Dietary intake 
Food consumption was evaluated using data from a 111-item food frequency 
questionnaire (FFQ), adapted from an FFQ developed for the 1995 Australian 
National Nutrition Survey and used in other Australian cohort studies (355-357). 
The FFQ uses a nine-category frequency measure whereby participants are asked 
to record the average number of times particular foods and beverages are 
consumed in the previous six months. Participants could choose from categories 
ranging from “never or less than once per month” to “6+ times per day”. FV 
eaten could be fresh, frozen or tinned items. 
Fruit and vegetable serves per day were assessed using two validated questions 
(358). Participants were asked “About how many serves of vegetables do you 
usually eat per day? Do not include potatoes, hot chips or fried potato”. 
Response options ranged from “I don’t eat vegetables” to “six serves or more a 
day”. Similarly, respondents were asked about their fruit eating habits: “About 
how many serves of fruit do you usually eat per day? Do not include fruit juice.” 
The response options for the fruit questions followed the same response pattern 
to those applied to the vegetable serving question. These brief dietary questions 
have been shown to be a useful tool in evaluating FV consumption. Coyne et al. 
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(359) used serum carotenoids and red-cell folate to explore the reliability of brief 
questions in a large Australian sample (n=1598) of adults aged 25 years and 
older. Results showed the questions related to usual intake when using these 
objective markers. This supports a previous investigation that used serum 
carotenoids to evaluate FV consumption demonstrating a positive correlation, 
using the same brief questions (360). 
Fruit and vegetable variety was assessed using data from the FFQ. Measurement 
of FV variety in the literature is varied and covers a range of methods such as 
counting unique foods eaten, counting foods from food groups, and foods 
counted as mixed dishes (148, 219, 221, 250, 361-363). The scoring method used 
in this thesis counted unique foods. Participants who reported consuming a fruit 
or vegetable once per week or more were assigned a score of one, regardless of 
the quantity eaten. Those consuming each fruit or vegetable less than once a 
week were assigned as score of zero. Fruit and vegetable variety was then 
computed using the sum of the total items. This scoring technique has previously 
been used to investigate chronic disease risk (221, 364). 
Potatoes, hot chips, roast potatoes or potato wedges were excluded as they are 
not considered in the vegetable classification of the Australian Guide to Healthy 
Eating (365). This method was chosen because the average frequency of 
shopping trips for older men and women has been shown to be one week, which 
also represents the period of time to reach saturation of usual dietary variety 
(366). Another study has demonstrated the validity of FV variety scores in older 
populations using this method (221). Those participants with >10% missing items 
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in the FFQ were considered invalid and excluded from subsequent analysis (357, 
367). 
3.3.2 Quality of life 
Quality of life was assessed using the RAND-36, which has some minor 
adjustments to the scoring of the original MOS SF-36. It is a free-to-use tool, and 
is used in the WELL study. It includes the eight health and wellbeing subscales 
(four related to physical and four mental health): Physical functioning, limitations 
from physical problems, pain, vitality, and general health perception, limitations 
from emotional problems, social functioning, and mental health. As with the 
MOS SF-36, the RAND-36 also provides two aggregate scores, the PCS and MCS 
scores. 
The RAND-36 enquires into activities relating to the typical day, to situations 
concerning events over the previous four weeks. It has been a useful and 
successful tool in determining QoL at the population level (107, 108). The RAND-
36 provides operational guidance which includes how to manage missing data 
(107) and these protocols were followed in this thesis. In accordance with the 
RAND-36 protocol, missing data within the relevant questions may be included 
as long as it does not exceed 50%. Further details of data management are 
presented (Chapter 4.3). 
3.3.3 Determinants of fruit and vegetable consumption 
A range of potential determinants of FV consumption were assessed in the postal 
questionnaire. The SEM was used as a theoretical basis for investigation. 
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Outcome expectations, self-efficacy, perceptions of ageing, nutrition knowledge, 
and personal barriers and social barriers, social capital (participation), eating 
alone, and food availability were assessed at each time point. These potential 
determinants were used in study two. Detailed description and treatment of 
these determinants are explained in Chapter 5. 
3.3.4 Sociodemographic factors, health-related variables and 
other lifestyle factors 
Sociodemographic characteristics and other lifestyle factors are known to 
influence diet and health (269, 299, 335, 368). Those investigated in this thesis 
include age, relationship status, urban-rural location, education, employment 
status, physical activity, smoking status and BMI. 
Age 
The age range of this study is from 55 years to 65 years. This is a life-stage in 
transition where people at the lower ages (possibly pre-retirement) may have 
very different requirements than those at the upper ages (possibly post 
retirement). In the baseline questionnaire, participants’ were asked their date of 
birth which was used to calculate their age at survey. Each subsequent 
questionnaire (2012 and 2014) obtained date of birth information and age 
calculations were duly computed. Age was considered as a confounder variable 
due to its associations with QoL, dietary intake and potential determinants of 
dietary behaviours.  
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Relationship status 
Relationship status was considered since it has shown to be an important 
determinant of dietary intake (241). It was measured using the question: “Which 
of the following best describes your current relationship status?” Response 
options were “living in a registered marriage”, “living in a de facto relationship”, 
“separated”, “divorced”, “widowed”, and “never married”. These responses 
were subsequently collapsed into three categories: married-living together, 
separated-divorced-widowed, and never married. Married and living together 
are closely linked; given people in de facto relationships have legal rights akin to 
those who are married, the combination of the two are a natural pairing. 
Separated-divorced-widowed have been combined on the basis that individually, 
these groups had a common factor in that previously they had lived with 
another. This may be pertinent in this age group as there is evidence that shows 
a division in gender roles including women taking on a greater burden of 
domestic chores, including food shopping and food preparation. Where the 
woman as the food provider is no longer present through either the breakdown 
of a relationship or death, it may affect the remaining spouse in his ability to 
provide nourishing meals. Those participants that were never married were 
considered as a separate category. Although we cannot know with an absolute 
degree of certainty, it was assumed those individuals had been caring for 
themselves throughout their lives, and therefore had at least a basic level of food 
skills. 
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Urban-rural location 
The location of where one lives has been shown to influence health outcomes 
(369-371). The urban-rural classification is described in detail in Chapter 3. In all 
analyses in this thesis, urban was treated as the reference category. 
Education 
Educational attainment is a useful tool in determining socioeconomic advantage 
and disadvantage (372). Participants were asked: “What is the highest 
qualification you have completed?” Responses options were: “no formal 
qualifications”, “year 10 or equivalent”, “year 12 or equivalent”, “trade-
apprenticeship”, “certificate-diploma”, “university degree”, “higher university 
degree”. These options were collapsed into “up to and including year 10”, “year 
12-trade-diploma”, and “university degree and higher”. 
Employment status 
As a group of adults aged 55 to 65 years, the working status of the WELL study 
cohort is an important factor to be considered. Considering the age group of 
WELL study participants, it is likely they are approaching retirement or may have 
already retired. As discussed previously, retirement is an important lifestyle 
transition, and therefore this is a period that may affect health outcomes. 
Participants were asked “Which of the following best describes your current 
main daily activities and/or responsibilities”. Response options were: “working 
full-time”, “working part-time”, “unemployed or laid off”, “keeping house and/or 
raising children full-time”, “studying full-time”, “retired”. For the purposes of this 
thesis, categories were grouped into the following: “working full-time”, “working 
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part-time” “unemployed, keeping house/raising children full-time, studying full-
time” and “retired” (373, 374). 
Physical activity 
Studies have shown physical activity (PA) to benefit health outcomes, particularly 
those in mid to late adulthood (183, 375). Physical activity can include any 
activity within the home, work, active transport or gained through leisure 
pursuits. It has been shown that leisure-time PA better predicts self-rated health 
than work related PA (376), therefore leisure-time PA only has been used in this 
thesis. Leisure-time PA was measured using the International Physical Activity 
Questionnaire (IPAQ). Participants were asked about activities they did in the last 
seven days. Questions included: “Not counting any walking you have already 
mentioned, during the last seven days, on how many days did you walk for at 
least 10 minutes at a time in your leisure time?” Response options were open 
ended with “days per week” or “not at all in the last week”. Participants were 
then asked “How much time did you usually spend on one of those days walking 
in your leisure time?” The response was open ended and participants were asked 
to report in hours and minutes per day. Further questions asked “vigorous” and 
“moderate” leisure-time PA. Response options were the same as those listed 
above. A final question relating to muscle strength was asked: “During the last 
seven days, did you do any activities designed to increase muscle strength or 
tone, such as lifting weights, pull-ups, push-ups, or sit-ups?” Response options 
were “yes”, “no”, “don’t know”. Leisure-time PA was then converted to 
metabolic equivalent of task (MET) hours, using methods recommended in the  
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IPAQ protocol. The reliability and validity of the IPAQ instrument has been 
assessed in a 12-country study (377). Four short questionnaires (9 items) and 
four long questionnaires (31 items) were developed from the IPAQ instrument. 
These were then either self-administered by participants or telephone interviews 
were conducted in fourteen locations from 12 countries. Data were collected on 
at least two of the eight instruments within one week. Repeatability was 
evaluated, and the instrument found to be satisfactory for the measurement of 
physical activity at the population level (377). 
Smoking status 
Cigarette smoking is a well-documented behaviour that affects health outcomes 
(378-380). Smoking status was self-reported, and in response to the question 
“Which of the following best describes your current smoking status?” Response 
options were: “I have never smoked”, “I used to smoke”, “I now smoke 
occasionally”, and “I now smoke regularly”. These responses were collapsed into 
“never smoked”, “used to smoke” and “smoker” for all studies in this thesis. 
Body mass index 
Body mass index is a well-known instrument used to measure healthy or 
unhealthy body weight (381-383). Body mass index, classified as weight/height2, 
was calculated and categorized into under-, normal-, over-weight and obese 
groups. The underweight and normal weight categories were collapsed due to 
the small numbers in the underweight category. 
Although considered an important aspect of health, alcohol consumption was 
not controlled for in this analysis. Historically, people underestimate alcohol 
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consumption when they complete questionnaires (384). In addition, the FFQ 
used in this analysis did not enquire into the amount of alcohol consumed, only 
frequency of alcohol consumption events. A study comparing a FFQ and 
quantity-frequency questionnaire showed the FFQ to be less robust in identifying 
risky alcohol consumption in participants (385). The alcohol information gained 
from the current FFQ did not provide necessary information and therefore it was 
decided to not include alcohol in the models. 
3.4 Data management and analysis 
Data entry for the baseline survey was conducted by an external data entry 
company. Data entry for T2 surveys were scanned then processed using 
TeleForm (version 10) software in-house, following a standard protocol. 
TeleForm is an instrument introduced to enable faster data entry and minimize 
input error. The data were then readily accessible as a Microsoft Excel file. T3 
data were collected in 2014 and treated in the same manner as T2 data above. 
Variables were named, labelled and coded. 
Descriptive statistics were used to describe participants’ characteristics in studies 
one, two and three. T-tests and chi-square tests were employed to determine 
significant differences between gender and covariates. Linear and logistic 
regression models were used to investigate potential associations between 
covariates and diet, covariates and QoL, FV and QoL, and determinants of FV 
consumption and FV consumption in studies one and two, using data from 
baseline and T2 for study one, and baseline and T3 for study two. Full details of 
the data analysis for studies one and two are described in the relevant chapters 
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(Chapter 4 and Chapter 5). Data management and analysis for study three (which 
uses qualitative methodology) are fully described in Chapter 6. 
3.4.1 Stratification by sex 
It is known that the predictors of diet and other lifestyle behaviours are different 
between men and women (290, 386, 387), and similarly there are differences 
between views on illness and gender (388). To investigate dietary behaviours, it 
was therefore considered pertinent to stratify data by sex. The sample size of the 
WELL study is large (baseline, n=4082), allowing stratification by gender. 
3.5 Summary 
The WELL study and the studies contained herein explore the relationships 
between eating behaviours and the health and wellbeing of people in mid to late 
adulthood. The period around peri-retirement is an understudied area, and for 
many it is a period of transition. These transitional periods are a time where 
public health messages can be delivered to improve the health of vulnerable 
groups. In order for nutrition related messages to be successfully implemented, 
an understanding of the eating behaviours of people in mid to late adulthood is 
needed.  
The strength of the WELL study lies in the longitudinal nature of its study design. 
It covers a wide-reaching range of covariates, enabling detailed intrapersonal, 
social and environmental factors to be fully investigated. 
The FFQ was utilized to investigate participants’ FV intake for both serves per day 
and variety. A strength of the FFQ is that it can be delivered to many participants 
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and is easy to complete, making it a valuable resource for large nutrition studies. 
However, it does not allow participants to provide information about portion 
sizes. Although this was not a concern for the present study, it should be 
acknowledged that where research requires detailed information about energy 
intake, the FFQ has its limitations. 
It is also necessary to recognize bias may have been introduced to the studies. 
Participation bias is a common factor in self-reported questionnaires. Over-
reporting FV intake is also a factor common to some who participate in nutrition 
surveys. Similarly, social desirability bias may have been introduced. Indeed, the 
candidate recognizes these latter two biases may have played a role in the 
qualitative study.  
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 Associations between fruit and Chapter 4
vegetable intake and quality of life 
4.1 Introduction 
As outlined in Chapter 2, population ageing is a global concern that can impact 
on personal, social and economic conditions. Older age can see an increase in 
NCDs (90) which can result in functional decline leading to reduced QoL. Those 
with NCDs may be restricted in their ability to fully engage both physically and 
mentally in productive life (21, 28). There are many factors that contribute to 
physical and mental health, and these factors can greatly influence QoL in the 
older population. Therefore, it is important to focus not only on longevity, but 
QoL. 
The period around retirement is a transitional life-stage. Events such as the 
death of a partner or other marital disruption, children leaving home or childcare 
of grandchildren, can change day-to-day life and may impact on health 
behaviours (39). Yet there are few studies that investigate the health habits, 
specifically dietary behaviours, of men and women around the peri-retirement 
period.  
There is mounting evidence on the beneficial role of diet on good health (138, 
142, 150). Previous studies have demonstrated the protective effects of FV 
consumption on cardiovascular disease (140) and some cancers (160), but few 
have investigated the relationship between FV intake and variety, and QoL in mid 
to late adulthood, particularly in Australia. However, the EPIC-Norfolk study 
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found that increased FV consumption was associated with higher QoL scores in 
adults aged 40 to 79 years of age (7). EPIC-Norfolk was a cross-sectional 
population-based study of 14976 men and women, investigating FV consumption 
and functional health; smokers and those with prevalent illness were excluded 
from the study. Fruit and vegetables were assessed in terms of portion size (80g 
per portion). The aggregated scores of the SF-36 were used to measure two 
aspects of QoL, namely PCS and MCS, which represented functional health. In 
that study, positive associations were found between increased FV consumption 
and physical health in men and women. Positive associations were found 
between increased FV consumption and mental health in women only.  
Dietary variety is increasingly becoming an important means to improve diet 
quality, particularly in vulnerable groups (147, 149, 155). Research has shown 
that FV variety is a critical component of a healthy diet, and those at greatest risk 
are people who experience economic hardship (361). Similarly, greater dietary 
variety has been associated with better nutritional status and QoL in older 
people experiencing functional decline (250).  
Quality of life is commonly measured using the SF-36 instrument. However, the 
aggregated summary scores of the SF-36 are most frequently used to examine 
QoL, rather than the individual domains that make up the summary scores (7, 
115, 119). Valuable information may be missed using only these scores. To the 
candidate’s knowledge, no studies have been carried out on the effects between 
FV variety and QoL, examining the individual domains of the QoL tool, and few 
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have examined FV intake and QoL, particularly in Australian populations. This 
study aims to address this evidence gap.  
4.2 Aims 
The aim of study one is to examine the associations between fruit and vegetable 
intake and variety, and healthy ageing over a two year period, using quality of 
life as an indicator of healthy ageing.  
4.3 Methods 
This study involved secondary analysis of longitudinal data from the WELL study 
from baseline (2010) and T2 (2012). It uses data on sociodemographic details, FV 
consumption and QoL. Further, in depth information about the WELL study can 
be viewed in Chapter 3. 
4.3.1 Outcome measures 
The outcome measure in this study is QoL measured using the RAND-36 
questionnaire; an adapted version of the MOS-SF36, and used in other Australian 
cohort studies (389-391). It is also known as the SF-36 health survey, or Medical 
Outcomes Survey. The RAND-36 consists of 36 items, where participants are 
asked to answer a series of questions; with the answers utilising Likert scales or 
yes/no formats (108). The items are converted into eight subscales which 
describe the extent a person’s health impacts on physical functioning, role 
limitations due to physical problems, bodily pain, general health perception, 
vitality, social functioning, role limitations due to emotional problems, and 
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emotional wellbeing (Table 4.1). Additionally, these eight subscales are collapsed 
to provide two aggregate scores – the PCS score, and the MCS score. 
RAND-36 Scoring 
All established RAND-36 scoring protocols were followed in this study. The 
36 questions were scored in three steps. In step one, a number of items in the 
RAND-36 require reverse coding as the response options are not in a consistent 
direction, therefore those answers were recoded. For example, the question 
“Does your health now limit you in these activities?” the answers range from 
“yes, limited a lot” to “no, not limited at all”, whereas the question, “To what 
extent has your physical health or emotional problems interfered with your 
normal social activities with family, friends, neighbours, or groups?” The answers 
range from “not at all” to “extremely”. Hence, the items were recoded to reflect 
a positive health state with a high score, that is, zero is the lowest possible health 
state (score) while 100 represents the highest possible health state (score). 
Therefore an individual score reflects the percentage of a maximum possible 
score reached (107, 392).  
In step two, the mean of all items from each subscale was taken to create the 
subscale scores for each participant. The scale score is computed if participants 
have answered at least half the questions in the scale. The RAND-36 provides 
operational guidance which includes how to manage missing data (107). In 
accordance with the RAND-36 protocol, participants with less than 50% missing 
items on the scale were included, and the mean of the remaining items was used 
(392). Where respondents had omitted more than half the answers in a subscale, 
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the subscale was not calculated. The score range and descriptions of the 
RAND-36 are presented (Table 4.1). 
Table 4.1: The RAND-36 quality of life survey subscales and their interpretations 
 Score range (0-100) 
Scale Low High 
Physical functioning Limited ability to perform many 
physical activities. 
Can do all types of physical 
activities. 
Role limitations due to physical 
problems 
Had difficulty performing daily 
work or other activities due to 
physical health. 
Had no difficulty caused by 
physical health in past 4 weeks. 
Bodily pain Experienced very severe pain in 
past 4 weeks. 
Experienced no pain at all in 
past 4 weeks. 
General health perception Believes health to be very poor. Believes health to be excellent. 
Vitality Felt tired and lacked energy all 
the time in past 4 weeks. 
Felt full of life with lots of 
energy all the time. 
Social functioning Physical or emotional health 
significantly affected social 
activities. 
Social activities performed as 
usual. 
Role limitations due to emotional 
problems 
Had difficulty with regular daily 
activities due to emotional 
problems. 
No difficulties with regular daily 
activities due to emotional 
problems. 
Emotional wellbeing Was nervous and down in the 
dumps all the time. 
Felt happy, calm and peaceful 
all the time. 
Source: Ware et al. (108) 
A low score for physical functioning would show a participant had experienced a 
limited ability to perform many physical activities, while a high score would 
demonstrate a participant could do all types of physical activity (108). Similarly, 
low scores in emotional wellbeing would show a respondent to be frequently 
nervous and down in the dumps, whereas a high score would indicate the 
participant to be happy, calm and peaceful. 
The third step of scoring requires the computation of the two composite 
summary scales, PCS and MCS. The eight subscale z-scores are weighted by 
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factor scores and then summed, based on the method outlined by Hawthorne 
et al. (393), using an Australian population sample. 
RAND-36 data were subsequently assessed for normality to determine 
appropriate statistical testing. It was not possible to transform the data to 
approximate normality, and since the assumptions of ordinary linear regression 
were not been met, binomial logistic regression was used to analyse the data. A 
median split was used to determine the cut-off points for each of the eight scales 
of the RAND SF-36 and the PCS and MCS scores to create the binary variables for 
logistic regression (Appendix D presents the median values for each score). 
4.3.2 Predictor variables 
Daily intake of FV serves per day, and FV variety at baseline (2010) were used as 
predictor variables for this study. Fruit and vegetable serves came from short 
questions enquiring into the participants’ frequency of intake (357). Response 
options and further details can be seen in Section 3.3.1.  
Fruit and vegetable variety was assessed using data from the FFQ which asked 
participants to record the frequency of intake of individual FV in the last six 
months. A score of one was allocated where participants reported consuming a 
fruit or vegetable once per week or more, and a score of zero was assigned 
where participants consumed a fruit or vegetable less than once a week. FV 
variety was then computed using the sum of the total items (221). Table 4.2 
shows the individual FV items from the FFQ used to calculate FV variety in this 
study. 
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Table 4.2: Fruit and vegetable items from the FFQ used to calculate fruit and vegetable variety 
Fruit items Vegetable items 
Apple or pear Pumpkin Capsicum 
Orange, mandarin or grapefruit Sweet potato Sweetcorn, corn on the cob 
Bananas Peas Mushrooms 
Peach, nectarine, plum or apricot Green beans Tomatoes 
Mango or paw-paw Silverbeet, spinach Lettuce 
Pineapple Broccoli Celery, cucumber 
Grapes Cauliflower Onion or leeks 
Melon (eg watermelon) Brussel sprouts, cabbage, coleslaw Soy beans, tofu 
Strawberries or other berries Carrots Baked beans 
 Zucchini, eggplant, squash Other beans (eg chickpeas) 
Note: Fruit variants n= 9. Vegetable variants n=20.  
4.3.3 Covariates 
The following variables were explored as potential covariates in this analysis: 
age, urban-rural location, educational attainment, income, homeownership, 
healthcare card holder, employment status, leisure-time PA, smoking status and 
BMI. These factors have well known implications for health outcomes and 
previous research has shown them to be correlated to self-reported health-
related behaviours (102, 257, 394). 
Relationship status was collapsed into “married or living together”, “separated, 
divorced or widowed”, and “never married”. This variable was recoded due to 
the similarity of experiential factors. For example, the experience of being 
married or living with a partner may be similar particularly with regard to division 
of domestic roles. Although the traditional family unit has changed, there 
remains a gender divide whereby more women than men take on the role of 
food provider (336). The responses “separated, divorced and widowed” have 
been collapsed to a singular category for similar reasons. Respondents may have 
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previous partner support in the form of food provision, which may affect health 
when no longer there. “Never married” is a unique group. Although it is not 
known that a single, never partnered person has better nutrition knowledge and 
cooking skills than others, it warrants its own group given the lack of experience 
of having lived with a significant other.  
Urban-rural location was categorized as living in an urban or rural setting. 
Educational attainment was collapsed to three groups, categorized as achieving 
up to and including year 10, completing year 12, a trade, certificate or diploma, 
and successfully completing a university degree or beyond. Employment status 
responses were reduced to four categories, combining unemployed, keeping 
house and full time student to a single category to reflect the possible similarity 
in earning capacity. Income was considered as a measure of SEP, however it was 
subsequently excluded due to the high occurrence of missing data, particularly in 
the female population. Healthcare card holder responses were collapsed to 
combine all healthcare cards resulting in a yes/no response. 
Smoking status was categorized as “never smoked”, “used to smoke” and 
“smoke”. Leisure-time PA data were captured using the International Physical 
Activity Questionnaire (IPAQ-L) (377). This study used leisure-time physical 
activity only since it has shown to be a better determinant of self-perceived 
fitness than work- or active transport-related PA (376, 395). Leisure time PA was 
recorded in hours per week. Weight and height were self-reported by 
participants and BMI was calculated as weight (in kilograms) divided by height2 
(in metres).  
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4.3.4 Data analysis 
A series of linear regression analyses was carried out between potential 
covariates and fruit serves per day and vegetables serves per day for men and 
women (Table 4.5), potential covariates and fruit variety and vegetable variety 
for men and women (Table 4.6), and potential covariates and PCS and MCS 
scores of the RAND-36 for men (Table 4.7), and potential covariates and PCS and 
MCS scores of the RAND-36 for women (Table 4.8) to determine which 
covariates would be used. The covariates consequently entered into logistic 
regression models were associated with the outcome and predictor variables. 
Models were firstly adjusted for lifestyle factors such as age, relationship status, 
urban-rural location, education, and employment status. Model two was 
additionally adjusted for leisure-time PA and smoking habits. Since the potential 
effect of diet on QoL may have been mediated by body weight, model three 
additionally adjusted for BMI. This is in common with other studies investigating 
diet and health, and therefore this thesis has used this approach to provide 
consistent methodology (396-398). 
The treatment of missing data followed the listwise deletion approach: after 
following the assumptions for recoding the RAND-36, those respondents with 
incomplete data for all the eight scales of the RAND-36 (n=1361), covariates 
(n=415) and additional dietary questions (FV serves per day) (n=18), were 
excluded from analysis. Subjects with >10% of missing items from the FFQ (n=82) 
were also excluded from analysis (367). 
Chapter 4: Associations between fruit and vegetable intake and QoL 
82 
 
4.4 Results 
4.4.1 Participants’ characteristics 
Participants’ characteristics were examined and are presented (Table 4.3). The 
sample consisted of 2384 individuals (1113 men, 1271 women). The mean age at 
survey for men and women were evenly matched at 60 years. More men than 
women were married or living with a partner (men: 82%, women: 74%, 
p <0.001), and nearly twice the number of women than men were 
separated/divorced or widowed (men: 12%, women: 22%, p <0.001). A larger 
percentage of men than women worked full time (men: 48%, women: 20%, 
p <0.001), while more women than men worked part time (women: 32%, 
men: 19%, p <0.001). More than half of women reported never having smoked 
(56%) while less than half of men had never smoked (43%). Body mass index was 
similar across sex (men: 27, SD 24.66, women: 27, SD 22.21). Women were more 
likely to consume greater serves per day of vegetables than men, for example, 
62.5% of women consumed ≥3 serves per day, whereas 37.9% of men consumed 
≥3 serves per day of vegetables (p <0.001). Similarly, more women than men 
reached recommended guidelines of two serves per day of fruit (women: 34%, 
men: 29.7%, p <0.001). Mean (SD) scores for FV variety were 18 (SD 5.60) and 
16 (SD 5.72) for women and men, respectively. 
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Table 4.3: Characteristics of participants in the Wellbeing, Eating and Exercise for a Long Life 
study at baseline (2010), for men (n=1113) and women (n=1271) 
Characteristic 
Men 
(n=1113) 
Women 
(n=1271) p value 
Age at survey, years mean (SD) 
   Age range 
60.2 (3.10) 
55-66 
60.2 (3.17) 
55-66 
0.789 
Urban-rural dwelling, n (%)   0.781 
   Urban area 530 (47.6) 598 (47.1)  
   Rural area 583 (52.3) 673 (53.0)  
Health card holder, n (%)   <0.001 
   DVA, Health care card, Pensioner concession,     
Commonwealth seniors health card, other 
353 (31.7) 503 (39.6)  
   No concession card 760 (68.3) 768 (60.4)  
Homeownership, n (%)   0.668 
   Owns or has mortgage 1012 (90.9) 1162 (91.4)  
   Rents, rent free or boarder 101 (9.1) 109 (8.6)  
Relationship status, n (%)   <0.001 
   Married or living together 932 (83.7) 969 (76.2)  
   Separated, divorced or widowed 113 (10.2) 257 (20.2)  
   Never married 68 (6.1) 92 (3.6)  
Educational attainment, n (%)   0.005 
   Up to year 10 318 (28.6) 472 (37.1)  
   Year 12, trade or diploma 452 (40.6) 414 (32.6)  
   University degree 343 (30.8) 385 (30.3)  
Employment status, n (%)   <0.001 
   Working full-time 518 (46.5) 241 (19.0)  
   Working-part time 203 (18.2) 401 (31.5)  
   Unemployed/housekeeping-parenting/study 
full-time 
48 (4.3) 140 (11.0)  
   Retired 344 (31.0) 489 (38.5)  
Smoking status, n (%)   <0.001 
Never smoked 500 (45.0) 725 (57.0)  
Used to smoke 478 (43.0) 426 (33.6)  
Current smoker 135 (12.0) 120 (9.4)  
Leisure-time physical activity hours/week, mean 
(SD) 
17.3  (24.66) 17.6 (22.21) 0.738 
BMI (kg/m2), mean (SD) 27.4 ( 4.65) 26.9 (5.61) 0.007 
Fruit serves per day, n (%)   <0.001 
   Do not eat 28 (2.5) 16 (1.2)  
   Less than one serve 176 (15.8) 109 (8.6)  
   One serve 335 (30.1) 254 (20.0)  
   Two serves 330 (29.7) 432 (34.0)  
   Three serves 155 (13.9) 301 (23.7)  
   Four serves 64 (5.8) 241 (19.0)  
   Five serves 16 (1.4) 32 (2.5)  
   Six or more serves 9 (0.8) 10 (0.8)  
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Characteristic 
Men 
(n=1113) 
Women 
(n=1271) p value 
Vegetable serves per day, n (%)   <0.001 
   Do not eat 3 (0.3) 2 (0.2)  
   Less than one serve 51 (4.6) 21 (1.6)  
   One serve 330 (29.7) 156 (12.3)  
   Two serves 306 (27.5) 298 (23.4)  
   Three serves 223 (20.0) 377 (29.7)  
   Four serves 129 (11.6) 241 (19.0)  
   Five serves 54 (4.8) 136 (10.7)  
   Six or more serves 17 (1.5) 40 (3.1)  
Variety consumed per week, mean (SD) 
   Fruit variety 
 
4 (2.47) 
 
5 (2.59) 
 
<0.001 
   Vegetable variety 11 (4.22) 13 (3.96) <0.001 
   Total fruit and vegetable variety 16 (5.72) 18 (5.60) <0.001 
Note: Chi squared test (%) was performed for categorical data and T-test (mean, SD) for 
continuous data. Health card is a concession card in Australia providing medicines and other 
consumables at discounted prices. Homeownership (yes - owns outright or has a mortgage); 
educational attainment (yr12-trade-diploma - year 12, trade or apprenticeship, diploma or 
certificate; university - university and further tertiary education); smoking status (current smoker 
– regular or occasional smoker). Variety consumed per week: fruit – maximum 9 variants, 
vegetable – maximum 20 variants. 
 
 
After calculating the mean scores for the eight health scales, and the PCS and 
MCS scores of the RAND-36, a comparison was made between the WELL study 
population and the SF-36 population norms, Australia (399). The WELL study 
participants had higher scores in all eight scales for both men and women 
suggesting their health profiles are a healthier than the general population of the 
same age. The aggregate scores differed slightly. Whilst the PCS scores were 
higher in the WELL study group, the MCS scores were slightly higher in the 
general population (Table 4.4). 
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Table 4.4: Mean differences between RAND-36 scores for Wellbeing, Eating and Exercise for a 
Long Life study participants and population norms (aged 55-64 years) 
 Men Women  
 WELL 
(n=1113) 
Pop Norm
1
 
(n=1021)* 
 WELL 
(n=1271) 
Pop Norm
1
 
(n=1012)* 
 
 Mean SD Mean SD p Mean SD Mean SD p 
Physical functioning 83.4 19.7 77.0 35.1 *** 80.7 20.6 75.2 34.9 *** 
Role limitations, physical 80.0 34.5 74.2 54.3 ** 79.3 35.1 72.9 54.1 *** 
Bodily pain 75.0 23.0 71.4 38.3 ** 74.6 23.3 70.9 38.2 *** 
General health perception 68.3 19.6 65.5 31.9 * 71.2 19.7 68.1 28.6 ** 
Vitality 66.8 19.5 64.1 28.7 * 64.5 20.4 63.0 28.6  
Social functioning 86.9 20.5 83.5 28.7 ** 85.9 22.0 84.6 34.9  
Role limitations, emotional 87.1 28.2 81.2 47.9 *** 85.3 30.4 80.6 47.7 ** 
Emotional wellbeing 80.1 15.6 76.8 25.5 *** 78.0 16.2 75.0 25.4 *** 
PCS 49.5 10.1 46.6 15.9 *** 49.4 10.6 46.6 15.9 *** 
MCS 49.6 11.2 51.0 12.7 ** 48.6 12.2 50.6 15.9 *** 
1
 SF-36 Population Norms, National Health Survey 1995 (399). PCS (physical component summary score). 
MCS (mental component summary score). SD=standard deviation, p=p value. 
*p=<0.05, **p=<0.01, ***p=<0.001 
4.4.2 Associations between covariates and diet 
Men with a university degree or higher reported consuming more fruit serves per 
day (B 0.32, 95% CI 0.14, 0.51), more vegetable serves per day (B 0.20, 95% CI 
0.01, 0.40), and greater fruit variety (B 0.74, 95% CI 0.39, -1.10), than men with 
up to 10 years of education. Women with a university degree or higher reported 
consuming more fruit serves per day (B 0.32, 95% CI 0.16, 0.48), vegetable serves 
per day (B 0.25, 95% CI 0.08, 0.42), and greater fruit variety (B 1.05, 95% CI 0.73, 
1.38) than women whose educational attainment up to year 10. 
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Table 4.5: Linear regressions for potential covariates and fruit serves per day and vegetable 
serves per day at baseline (2010), for men (n=1113) and women (n=1271) in the 
Wellbeing, Eating and Exercise for Long Life study 
 Fruit serves per day  Vegetable serves per day 
 B (95% CI) p  B (95% CI) p 
Age (at survey)     
  Men 0.14 (-0.08, 0.03) 0.207 0.01 (-0.09, 0.03) 0.239 
  Women 0.02 (0.07, 0.04) 0.007 0.001 (-0.02, 0.02) 0.883 
Relationship status 
    
  Men     
  Married-cohabiting Reference  Reference  
  Sep-divorced-widow -0.28 (-0.51, -0.06) 0.012 -0.59 (-0.82, -0.36) <0.001 
  Never married -0.12 (-0.43, 0.17) 0.405 -0.11 (-0.42, 0.19) 0.479 
  Women     
  Married-cohabiting Reference  Reference  
  Sep-divorced-widow -0.09 (-0.26, 0.06) 0.234 -0.33 (-0.50, -0.15) <0.001 
  Never married 0.06 (-0.28, 0.41) 0.711 0.06 (-0.36, 0.37) 0.973 
Urban-rural location 
    
  Men     
  Urban Reference  Reference  
  Rural -0.18 (-0.32, -0.04) 0.011 0.10 (-0.04, 0.25) 0.177 
  Women     
  Urban Reference  Reference  
  Rural -0.07 (-0.20, 0.06) 0.286 0.11 (-0.02, 0.25) 0.111 
Educational attainment 
  Men     
  Up to year 10 Reference  Reference  
  Yr12-trade-diploma 0.03 (-0.13, 0.20) 0.679 0.13 (-0.04, 0.31) 0.133 
  University degree  0.32 (0.14, 0.51) <0.001 0.20 (0.01, 0.40) 0.035 
  Women     
  Up to year 10 Reference  Reference  
  Yr12-trade-diploma 0.15 (-0.08, 0.30) 0.063 0.15 (-0.01, 0.32) 0.070 
  University degree 0.32 (0.16, 0.48) <0.001 0.25 (0.08, 0.42) 0.004 
Homeownership 
    
  Men     
  Yes Reference  Reference  
  No -0.29 (-0.53, -0.05) 0.017 -0.31 (-0.56, -0.07) 0.012 
  Women     
  Yes Reference  Reference  
  No -0.27 (-0.51, -0.04) 0.022 -0.21 (-0.46, 0.03) 0.090 
Healthcare card 
holder 
    
  Men     
  Yes Reference  Reference  
  No 0.20 (0.05, 0.35) 0.009 0.02 (-0.13, 0.18) 0.730 
  Women     
  Yes Reference  Reference  
  No 0.11 (-0.01, 0.25) 0.088 0.11 (-0.02, 0.26) 0.107 
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 Fruit serves per day  Vegetable serves per day 
 B (95% CI) p  B (95% CI) p 
Employment status 
    
  Men     
  Full-time Reference  Reference  
  Part-time 0.17 (-0.01, 0.37) 0.075 0.16 (-0.03, 0.37) 0.106 
  Non-earning 0.12 (-0.24, 0.49) 0.510 0.08 (-0.30, 0.47) 0.664 
  Retired 0.04 (-0.11, 0.21) 0.587 0.19 (0.02, 0.36) 0.026 
  Women     
  Full-time Reference  Reference  
  Part-time 0.00 (-0.18, 0.19) 0.965 -0.16 (-0.36, 0.03) 0.114 
  Non-earning -0.13 (-0.38, 0.11) 0.298 -0.06 (-0.33, 0.20) 0.617 
  Retired 0.11 (-0.07, 0.29) 0.244 0.03 (-0.16, 0.22) 0.764 
Leisure-time PA hrs/week 
   
  Men 0.006 (0.00, 0.00) <0.001 .002 (-0.01, 0.00) 0.104 
  Women 0.01 (0.00, 0.01) <0.001 0.007 (0.01, 0.00) <0.001 
Smoking status 
    
  Men     
  Never smoked Reference  Reference  
  Used to smoke -0.18 (-0.33, -0.03) 0.015 -0.07 (-0.23, 0.08) 0.349 
  Current smoker -0.93 (-1.15, -0.70) <0.001 -0.65 (-0.89, -0.42) <0.001 
  Women     
  Never smoked Reference  Reference  
  Used to smoke -0.26 (-0.40, -0.12) <0.001 -0.15 (-0.30, 0.00) 0.054 
  Smoke -0.73 (-0.96, -0.50) <0.001 -0.26 (-0.51, -0.01) 0.038 
BMI 
    
  Men -0.01 (-0.02, 0.005) 0.202 -0.005 (-0.02, 0.01) 0.493 
  Women -0.01 (-0.03, -0.06) 0.002 -0.003 (-0.01, 0.09) 0.611 
Note: Highlighted p-values denote significance, p<0.05 
Relationship status (sep-div-widow - separated, divorced or widowed); educational 
attainment (yr12-trade-diploma - year 12, trade or apprenticeship, diploma or certificate; 
university - university and further tertiary education); homeownership (yes - owns 
outright or has a mortgage); employment status (non-earning – unemployed-
housekeeping-parenting-study full-time); leisure-time PA (leisure-time physical activity); 
smoking status (smoke - regular or occasional smoker) 
 
Men who were separated, divorced or widowed reported consuming fewer fruit 
serves per day (B -0.28, 95% CI -0.51, -0.05), vegetable serves per day (B -0.59, 
95% CI -0.82, -0.36), and lower fruit variety (B -0.74, 95% CI -1.18, -0.30) and 
vegetable variety (B -2.02, 95% CI -2.78, -1.26), compared to men who were 
married or cohabiting. Women who were separated, divorced or widowed 
reported consuming fewer vegetable serves per day (B -0.33, 95% 
CI -0.50, -0.15), and lower fruit variety (B -0.33, 95% CI -0.67, 0.00) and vegetable 
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variety (B -1.03, 95% CI -1.56, -0.51) compared to women who were married or 
cohabiting (Tables 4.5 and 4.6). 
Men who did not own their homes reported lower intake of fruit serves per day 
(B -0.29, 95% CI 0.53, -0.05) and vegetable serves per day (B -0.31, 95% 
CI -0.56, -0.07), and consuming lower fruit variety (B -0.49, 95% CI -0.96, -0.03) 
and vegetable variety (B -0.94, 95% CI -1.75, -0.13) when compared to men who 
owned their homes. Women who did not own their homes reported consuming 
fewer fruit serves per day (B -0.27, 95% CI -0.51, -0.14) and lower fruit variety 
(B -0.63, 95% CI -1.11, -0.15) compared to women who owned their homes. 
Similarly, men who currently smoked reported consuming fewer serves of fruit 
per day (B -0.93, 95% CI -1.15, -0.70) and vegetable serves per day (B -0.65, 95% 
CI -0.89, -0.42), and lower fruit variety (B -1.06, 95% CI -1.50, -0.62), when 
compared to men who did not smoke. Women who were current smokers 
reported consuming fewer fruit serves per day (B -0.73, 95% CI -0.96, -0.50) and 
vegetable serves per day (B -0.26, 95% CI -0.51, -0.01), and consuming lower fruit 
variety (B -1.50, 95% CI -1.97, -1.03) and vegetable variety (B -1.35, 95% CI -2.10, 
-0.60), compared with women who were not smokers. 
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Table 4.6: Linear regressions for potential covariates and fruit variety and vegetable variety at baseline (2010), for men (n=1113)  
and women (n=1271) in the Wellbeing, Eating and Exercise for Long Life study 
 Fruit variety  Vegetable variety  Fruit and vegetable variety 
 B (95% CI) p  B (95% CI) p  B (95% CI) p 
Age (at survey)         
   Men 0.02 (-0.1, 0.07) 0.223  0.01 (-0.06, 0.09) 0.730  0.04 (-0.06, 0.14) 0.437 
   Women 0.02 (-0.01, 0.06) 0.268  -0.01 (-0.08, 0.06) 0.778  0.01 (-0.07, 0.10) 0.763 
Relationship status         
   Men         
   Married or cohabiting Reference   Reference   Reference  
   Separated, divorced or widowed -0.74 (-1.18, -0.30) 0.001  -2.02 (-2.78, -1.26) <0.001  -2.77 (-3.79, -1.75) <0.001 
   Never married -0.14 (-0.72, 0.44) 0.632  -1.81 (-2.82, -0.80) <0.001  -1.95 (-3.32, -0.59) 0.005 
   Women         
   Married or cohabiting Reference   Reference   Reference  
   Separated, divorced or widow -0.33 (-0.67, 0.00) 0.050  -1.03 (-1.56, -0.51) <0.001  -1.37 (-2.10, -0.63) <0.001 
   Never married -0.31 (-1.02, 0.39) 0.381  -2.03 (-3.14, -0.92) <0.001  -2.35 (-3.9, -0.80) 0.003 
Urban-rural location         
   Men         
   Urban Reference   Reference   Reference  
   Rural -0.37 (-0.65, -0.10) 0.007  1.07 (0.60, 1.55) <0.001  0.69 (0.05, 1.34) 0.034 
   Women         
   Urban Reference   Reference   Reference  
   Rural -0.40 (-0.67, -0.13) 0.003  0.48 (0.05, 0.90) 0.026  0.08 (-0.51, 0.67) 0.791 
Educational attainment         
   Men         
   Up to year 10 Reference   Reference   Reference  
   Year 12, trade or diploma 0.30 (-0.02, 0.64) 0.069  0.40 (-0.17, 0.98) 0.172  0.71 -0.06, 1.50) 0.074 
   University degree 0.74 (0.39, -1.10) <0.001  0.18 (-0.43, 0.81) 0.553  0.93 (0.09 1.78) 0.029 
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 Fruit variety  Vegetable variety  Fruit and vegetable variety 
 B (95% CI) p  B (95% CI) p  B (95% CI) p 
   Women         
   Up to year 10 Reference   Reference   Reference  
   Year 12, trade or diploma 0.55 (0.23-0.87) 0.001  0.46 (-0.04, 0.97) 0.076  1.02 (0.30, 1.73) 0.005 
   University degree and post grad 1.05 (0.73, 1.38) <0.001  0.44 (-0.07, 0.97) 0.93  1.50 (0.78, 2.23) <0.001 
Homeownership         
   Men         
   Yes Reference   Reference   Reference  
   No -0.49 (-0.96, -0.03) 0.035  -0.94 (-1.75, -0.13) 0.022  -1.44 (-2.52, -0.36) 0.009 
   Women         
   Yes Reference   Reference   Reference  
   No -0.63 (-1.11, -0.15) 0.010  -0.67 (-1.42, 0.08) 0.082  -1.30 (-2.36, -0.24) 0.016 
Healthcare card holder         
   Men         
   Yes Reference   Reference   Reference  
   No 0.12 (-0.17, 0.42) 0.410  -0.15 (-0.67, 0.36) 0.564  -0.02 (-0.72, 0.67) 0.939 
   Women         
   Yes Reference   Reference   Reference  
   No 0.22 (-0.04, 0.50) 0.105  0.33 (-0.10, 0.77) 0.131  0.56  (-0.04, 1.17) 0.070 
Employment status         
   Men         
   Full-time Reference   Reference   Reference  
   Part-time 0.55 (0.17, 0.92) 0.004  0.45 (-0.21, 1.11) 0.183  1.00 (0.11, 1.89) 0.028 
   Non-earning 0.42 (-1.15, 0.29) 0.247  0.26 (-1.00, 1.53) 0.683  -0.16 (-1.86, 1.54) 0.850 
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 Fruit variety  Vegetable variety  Fruit and vegetable variety 
 B (95% CI) p  B (95% CI) p  B (95% CI) p 
   Retired 0.02 (-0.29, 0.34) 0.859  0.02 (-0.53, 0.58) 0.925  0.05 (-0.69, 0.80) 0.884 
   Women         
   Full-time Reference   Reference   Reference  
   Part-time 0.23 (-0.15, 0.62) 0.232  0.43 (-0.17, 1.05) 0.163  0.67 (-.018, 1.53) 0.122 
   Non-earning -0.24 (-0.75, 0.27) 0.355  -0.12 (-0.94, 0.68) 0.755  -0.37 (-1.50, 0.76) 0.520 
   Retired 0.06 (-0.31, 0.44) 0.739  0.28 (-0.31, 0.88) 0.355  0.34 (-0.48, 1.18) 0.415 
Leisure-time physical activity 
   hrs/week 
        
   Men 0.01 (0.00, 0.1) <0.001  0.00 (-0.00, 0.01) 0.657  0.01 (0.00, 0.30) 0.020 
   Women 0.01 (0.01, 0.2) <0.001  0.01 (0.00, 0.02) <0.001  0.03 (0.02, 0.04) <0.001 
Smoking status         
   Men         
   Never smoked Reference   Reference   Reference  
   Used to smoke -0.36 (-0.66, -0.07) 0.014  0.01 (-0.51, 0.51) 0.996  -0.36 (-1.05, 0.32) 0.299 
   Current smoker -1.06 (-1.50, -0.62) <0.001  -0.38 (-1.16, 0.38) 0.326  -1.45 (-2.49, -0.41) 0.006 
   Women         
   Never smoked Reference   Reference   Reference  
   Used to smoke -0.50 (-0.79, -0.21) 0.001  -0.14 (-0.60, 0.31) 0.546  -0.64 (-1.28, -0.00) 0.048 
   Current smoker -1.50 (-1.97, -1.03) <0.001  -1.35 (-2.10, -0.60) <0.001  -2.85 (-3.90, -1.81) <0.001 
BMI         
   Men -0.006 (-0.03, 0.02) 0.650  0.01 (0.03, 0.06) 0.635  0.05 (-0.06, 0.07) 0.873 
   Women -0.02 (-0.05, -0.03) 0.026  -0.01 (-0.05, 0.01) 0.340  -0.04 (-0.09, 0.07) 0.090 
Note:  Educational attainment (yr12-trade-diploma - year 12, trade or apprenticeship, diploma or certificate; university - university and further 
tertiary education); homeownership (yes - owns outright or has a mortgage); employment status (non-earning - unemployed, housekeeping, 
parenting, studying full time); smoking status (current smoker – regular or occasional smoker) 
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4.4.3 Associations between covariates and quality of life 
Full details of associations between covariates and QoL measures for men are 
presented in Table 4.7, and for women in Table 4.8. 
Men and women who were separated, divorced or widowed reported lower MCS 
scores (m: B -3.11, 95% CI -5.27, -0.95, and w: B -3.08, 95% CI -4.75, -1.40), 
compared to men and women who were married or cohabiting. 
Men and women who did not own their homes reported lower PCS scores  
(m: B -2.44, 95% CI -4.52, -0.35, and w: B -5.70, 95% CI -7.77, -3.62), compared to 
men and women who owned their homes. Similarly men and women who did 
not own their homes reported lower MCS scores (m: B -3.28, 95% CI -5.55, -1.01, 
and w: B -4.40, 95% CI -6.80, -2.01), compared with men and women who owned 
their homes. 
Men and women who were retired reported lower PCS scores (m: B -4.65, 95% 
CI -6.02, -3.29, and w: B -3.48, 95% CI -5.11, -1.85), compared to men and 
women who were employed full time. Men and women who were current 
smokers reported lower PCS scores (m: B -3.60, 95% CI -5.53, 1.67, and 
w: B -2.43, 95% CI -4.49, -3.37), compared to men and women who never 
smoked. Similarly, men and women who were current smokers reported lower 
MCS scores (m: B -3.44, 95% CI -5.55, -1.33, and w: B -5.77, 95% CI -8.12, -3.42), 
compared to men and women who never smoked. 
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Table 4.7: Linear regressions for potential covariates at baseline (2010) and quality of life 
(2012) using physical component summary scores and mental component summary 
scores, for men (n=1113) in the Wellbeing, Eating and Exercise for a Long Life study 
 Physical component 
summary 
 Mental component 
summary 
 B (95% CI) p  B (95% CI) p 
Age (at survey) -.30 (-0.49, -0.11) 0.002 0.16 (-0.04, 0.37) 0.124 
Relationship status 
    
   Married-cohabiting Reference  Reference  
   Sep-divorced-widow -1.18 (-3.18, 0.80) 0.243 -3.11 (-5.27, -0.95) 0.005 
   Never married -1.60 (-4.12, 0.90) 0.210 -5.14 (-7.86, -2.42) <0.001 
Urban-rural location 
    
   Urban Reference  Reference  
   Rural -3.09 (-4.27, -1.90) <0.001 -0.37 (-1.68, 0.93) 0.573 
Educational attainment 
    
   Up to year 10 Reference  Reference  
   Year 12-trade-diploma 1.65 (0.21, 3.09) 0.025 1.74 (0.04, 3.43) 0.044 
   University degree 4.74 (3.21, 6.27) <0.001 1.74 (0.04, 3.43) 0.044 
Homeownership 
    
   Yes Reference  Reference  
   No -2.44 (-4.52, -0.35) 0.022 -3.28 (-5.55, -1.01) 0.005 
Healthcare card holder 
    
   Yes Reference  Reference  
   No 5.59 (4.34, 6.84) <0.001 4.11 (2.72, 5.50) <0.001 
Employment status 
    
   Full-time Reference  Reference  
   Part-time -1.27 (-2.88, 0.34) 0.124 0.02 (-1.75, 1.81) 0.974 
   Non-earning -7.00 (-9.95, -4.05) <0.001 -1.13 (-2.62, 0.36) 0.138 
   Retired -4.65 (-6.01, -3.29) <0.001 0.01 (-0.00, 0.04) 0.171 
Leisure-time physical 
activity hrs/week 
0.06 (0.03, 0.08) <0.001 0.01 (-0.00, 0.04) 0.171 
Smoking status 
    
   Never smoked Reference  Reference  
   Used to smoke -1.29 (-2.56, -0.01) 0.047 -1.09 (-2.48, 0.29) 0.123 
   Current smoker -3.60 (-0.65, -0.40) <0.001 -0.22 (-0.36, -0.08) 0.002 
BMI -0.52 (-0.65, -0.40) <0.001 -0.22 (-0.36, -0.08) 0.002 
Note: Highlighted figures denote significants, p <0.05.Educational attainment (yr12-trade-diploma 
- year 12, trade or apprenticeship, diploma or certificate; university - university and further 
tertiary education); homeownership (yes - owns outright or has a mortgage); employment status 
(non-earning - unemployed, housekeeping, parenting, studying); smoking status (current smoker – 
regular or occasional smoker) 
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Table 4.8: Linear regressions for potential covariates at baseline (2010) and quality of life 
(2012) using physical component summary scores and mental component summary 
scores, for women (n=1271) in the Wellbeing, Eating and Exercise for a Long Life 
study 
 Physical component 
summary 
 
Mental component 
summary 
 B (95% CI) p   B (95% CI) p 
Age (at survey) -0.27 (-0.45, -0.08) 0.004 0.51 (0.30, 0.72) <0.001 
Relationship status 
    
   Married-cohabiting Reference  Reference  
   Sep-divorced-widow -2.71 (-4.17, -1.25) <0.001 -3.08 (-4.75, -4.10) <0.001 
   Never married -4.19 (-7.35, -1.03) 0.009 -3.54 (-7.18, 0.09) 0.056 
Urban-rural location 
    
   Urban Reference  Reference  
   Rural -1.23 (-2.50, -0.05) 0.040 0.23 (-1.11, 1.58) 0.729 
Educational attainment 
    
   Up to year 10 Reference  Reference  
   Year 12-trade-diploma 0.86 (-0.53, 2.26) 0.225 0.91 (-0.69, 2.53) 0.265 
   University degree 2.98 (1.56, 4.41) <0.001 1.16 (-0.48, 2.80) 0.167 
Homeownership 
    
   Yes Reference  Reference  
   No -5.70 (-7.77, -3.62) <0.001 -4.40 (-6.80, -2.01) <0.001 
Healthcare card holder 
    
   Yes Reference  Reference  
   No 3.88 (2.70, 5.06) <0.001 0.49 (-0.88, 1.87) 0.480 
Employment status 
    
   Full-time Reference  Reference  
   Part-time -0.11 (-1.79, 1.57) 0.894 1.14 (-0.80, 3.09) 0.249 
   Non-earning -2.85 (-0.05, -0.66) 0.011 -3.09 (-5.63, -0.55) 0.017 
   Retired -3.48 (-5.11, -1.85) <0.001 0.76 (-1.11, 2.64) 0.423 
Leisure-time physical 
activity hrs/week 
0.06 (0.03, 0.09) <0.001 0.05 (0.02, 0.08) <0.001 
Smoking status 
    
   Never smoked Reference  Reference  
   Used to smoke -0.49 (-1.77, 0.77) 0.433 -1.02 (-2.47, 0.42) 0.167 
   Current smoker -2.43 (-4.49, -3.37) 0.020 -5.77 (-8.12, -3.42) <0.001 
BMI -0.61 (-0.70, -0.51) <0.001 -0.11 (-0.23, 0.00) 0.066 
Note: Highlighted figures denote significance, p<0.05. Educational attainment (yr12-trade-diploma - 
year 12, trade or apprenticeship, diploma or certificate; university - university and further tertiary 
education); homeownership (yes - owns outright or has a mortgage); employment status (non-
earning - unemployed, housekeeping, parenting, studying); smoking status (current smoker – 
regular or occasional smoker) 
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4.4.4 Associations between fruit and vegetable servings and 
quality of life 
For quick reference, a summary of statistically significant associations between 
FV serves per day and QoL sub-scales, and statistically significant associations 
between FV variety and QoL sub-scales has be included for context (Table 4.9). 
Logistic regression models testing associations between FV and RAND-36 
subscales and aggregate scores in men and women are presented (Table 4.10). 
Model one adjusts for age, relationship status, urban-rural location, and 
educational attainment and employment status. Model 2 additionally adjusts for 
leisure-time PA and smoking status, and Model 3 additionally adjusts for BMI. 
After adjusting for all confounders, significant associations were observed in men 
between higher levels of fruit consumption per day and better QoL on a number 
of physical scales physical functioning (OR 1.17, 95% CI 1.05, 1.30) and bodily 
pain (OR 1.13, 95% CI 1.01, 1.25), and mental scales such as social functioning 
(OR 1.13, 95% CI 1.02, 1.25), resulting in significant associations in the aggregate 
scales PCS (OR 1.14, 95% CI 1.05, 1.24) and MCS (OR 1.17, 95% CI 1.07, 1.29). 
 In women, after adjusting for all confounders, the relationship between higher 
vegetable intake per day and QoL was significant for role limitations due to 
emotional problems (OR 1.14, 95% CI 1.02, 1.28). In men and women, significant 
associations were seen between fruit serves per day and general health 
perception (m: OR 1.11, 95% CI 1.00, 1.23, w: OR 1.13, 95% CI 1.04, 1.23) and 
vegetable serves per day and general health perception (m: OR 1.11, 95% 
CI 1.00, 1.22, w: OR 1.11, 95% CI 1.03, 1.21), while higher vegetable intake per 
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day showed weaker associations with MCS scores in both men (OR 1.09, 95% 
CI 1.00, 1.19) and women (OR 1.10, 95% CI 1.00, 1.22). 
Table 4.9: Summary of associations between fruit and vegetable serves 
per day and FV variety at baseline (2010) and RAND-36 
subscales (2012), for men and women in the Wellbeing, Eating 
and Exercise for a Long Life study 
 Men Women 
 Serves Variety Serves Variety 
RAND-36 domain Fr Veg Fr Veg Fr Veg Fr Veg 
Physical component         
Physical functioning X        
Role limitations, physical         
Bodily pain X        
General health perception X X  X X X X  
Mental component         
Vitality X  X X   X  
Social functioning X   X     
Role limitations, emotional      X   
Emotional wellbeing X        
Number of associations 6 1 1 3 1 2 2  
Aggregated summary score         
RAND-36 PCS X        
RAND-36 MCS X X X   X X  
Note: ‘X’ indicates significant associations (p<0.05). RAND-36 PCS (physical 
component summary). RAND-36 MCS (mental component summary). 
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Table 4.10: Logistic regression models for fruit and vegetable serves per day at baseline (2010) on RAND-36 domains (2012), for men (n=1113) and women (n=1271)  
in the Wellbeing, Eating and Exercise for a Long Life study 
 Men  Women 
 Fruit serves per day Vegetable serves per day  Fruit serves per day Vegetable serves per day 
 OR (95% CI) p OR (95% CI) p  OR (95% CI) p OR (95% CI) p 
Physical functioning          
   Unadjusted 1.23 (1.12, 1.35) <0.001 1.07 (0.97, 1.18) 0.174  1.14 (1.05, 1.24) 0.002 1.09 (1.01, 1.18) 0.036 
   Model 1 1.21 (1.09, 1.35) <0.001 1.09 (0.99, 1.20) 0.089  1.13 (1.03, 1.23) 0.008 1.07 (0.98, 1.17) 0.109 
   Model 2 1.17 (1.05, 1.30) 0.004 1.07 (0.96, 1.18) 0.212  1.06 (0.97, 1.17) 0.182 1.03 (0.95, 1.13) 0.453 
   Model 3 1.17 (1.05, 1.30) 0.004 1.06 (0.96, 1.17) 0.233  1.05 (0.95, 1.16) 0.315 1.04 (0.95, 1.13) 0.451 
Role limitation, physical          
   Unadjusted 1.15 (1.05, 1.26) 0.004 1.03 (0.92, 1.16) 0.554  1.04 (0.94, 1.17) 0.438 1.04 (0.94, 1.14) 0.492 
   Model 1 1.13 (1.02, 1.25) 0.015 1.06 (0.94, 1.18) 0.351  1.04 (0.93, 1.16) 0.499 1.02 (0.92, 1.12) 0.746 
   Model 2 1.10 (0.99, 1.21) 0.068 1.04 (0.92, 1.16) 0.543  0.97 (0.88, 1.08) 0.624 0.99 (0.89, 1.09) 0.813 
   Model 3 1.10 (0.99, 1.21) 0.073 1.03 (0.92, 1.16) 0.574  0.96 (0.86, 1.07) 0.462 0.99 (0.89, 1.10) 0.827 
Bodily pain          
   Unadjusted 1.16 (1.05, 1.28) 0.002 1.02 (0.92, 1.12) 0.743  1.04 (0.96, 1.13) 0.369 1.07 (1.00*, 1.14) 0.053 
   Model 1 1.14 (1.03, 1.27) 0.014 1.03 (0.93, 1.15) 0.549  1.02 (0.93, 1.12) 0.664 1.05 (0.99, 1.12) 0.114 
   Model 2 1.13 (1.02, 1.25) 0.023 1.03 (0.92, 1.14) 0.656  0.99 (0.91, 1.08) 0.828 1.04 (0.97, 1.11) 0.317 
   Model 3 1.13 (1.01, 1.25) 0.025 1.02 (0.91, 1.14) 0.715  0.98 (0.89, 1.07) 0.614 1.04 (0.96, 1.11) 0.331 
General health perception         
   Unadjusted 1.18 (1.07, 1.30) 0.001 1.13 (1.03, 1.24) 0.013  1.21 (1.12, 1.31) <0.001 1.15 (1.07, 1.25) <0.001 
   Model 1 1.17 (1.06, 1.30) 0.002 1.14 (1.04, 1.26) 0.006  1.21 (1.12, 1.31) <0.001 1.15 (1.06, 1.24) 0.001 
   Model 2 1.11 (1.00, 1.23) 0.047 1.11 (1.01, 1.23) 0.033  1.14 (1.05, 1.24) 0.002 1.11 (1.02, 1.20) 0.011 
   Model 3 1.11 (1.00*, 1.23) 0.051 1.11 (1.00, 1.22) 0.042  1.13 (1.04, 1.23) 0.004 1.11 (1.03, 1.21) 0.010 
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 Men  Women 
 Fruit serves per day Vegetable serves per day  Fruit serves per day Vegetable serves per day 
 OR (95% CI) p OR (95% CI) p  OR (95% CI) p OR (95% CI) p 
Vitality          
   Unadjusted 1.32 (1.18, 1.46) <0.001 1.11 (1.00, 1.22) 0.043  1.17 (1.07, 1.27) <0.001 1.09 (1.01, 1.17) 0.026 
   Model 1 1.31 (1.16, 1.47) <0.001 1.11 (1.00, 1.23) 0.042  1.14 (1.05, 1.25) <0.003 1.07 (0.99, 1.16) 0.085 
   Model 2 1.26 (1.13, 1.41) <0.001 1.09 (0.98, 1.20) 0.103  1.07 (0.98, 1.18) 0.143 1.03 (0.95, 1.12) 0.465 
   Model 3 1.27 (1.13, 1.42) <0.001 1.08 (0.98, 1.20) 0.125  1.06 (0.96, 1.17) 0.241 1.03 (0.95, 1.12) 0.446 
Social functioning          
   Unadjusted 1.18 (1.07, 1.30) 0.001 1.13 (1.02, 1.24) 0.017  1.08 (1.00*, 1.17) 0.056 1.13 (1.04, 1.22) 0.003 
   Model 1 1.16 (1.05, 1.29) 0.004 1.13 (1.02, 1.25) 0.020  1.06 (0.97, 1.15) 0.182 1.10 (1.01, 1.20) 0.024 
   Model 2 1.13 (1.02, 1.25) 0.022 1.11 (1.00*, 1.24) 0.055  1.01 (0.93, 1.11) 0.759 1.08 (0.99, 1.18) 0.086 
   Model 3 1.13 (1.02, 1.25) 0.024 1.11 (0.99, 1.23) 0.063  1.00 (0.91, 1.10) 0.979 1.08 (0.99, 1.18) 0.071 
Role limitations, emotional         
   Unadjusted 1.08 (0.95, 1.22) 0.239 1.09 (0.98, 1.23) 0.120  1.10 (1.00*, 1.21) 0.056 1.18 (1.06, 1.31) 0.002 
   Model 1 1.04 (0.91, 1.20) 0.550 1.09 (0.96, 1.22) 0.183  1.08 (0.97, 1.19) 0.145 1.16 (1.04, 1.30) 0.009 
   Model 2 1.01 (0.88, 1.17) 0.851 1.07 (0.94, 1.21) 0.286  1.01 (0.91, 1.12) 0.912 1.14 (1.01, 1.27) 0.027 
   Model 3 1.01 (0.88, 1.17) 0.870 1.07 (0.94, 1.21) 0.315  1.00* (0.90, 1.11) 0.976 1.14 (1.02, 1.28) 0.024 
Emotional wellbeing          
   Unadjusted 1.13 (1.04, 1.22) 0.004 1.05 (0.95, 1.15) 0.339  1.13 (1.04, 1.23) 0.005 1.13 (1.05, 1.23) 0.001 
   Model 1 1.12 (1.03, 1.22) 0.011 1.04 (0.94, 1.14) 0.467  1.11 (1.02, 1.21) 0.016 1.12 (1.03, 1.22) 0.005 
   Model 2 1.09 (1.00*, 1.20) 0.051 1.02 (0.93, 1.13) 0.670  1.05 (0.96, 1.15) 0.273 1.09 (1.01, 1.19) 0.036 
   Model 3 1.09 (1.00*, 1.20) 0.055 1.02 (0.92, 1.12) 0.709  1.05 (0.96, 1.15) 0.322 1.10 (1.01, 1.19) 0.035 
RAND-36 PCS          
   Unadjusted 1.19 (1.10, 1.29) <0.001 1.01 (0.92, 1.12) 0.784  1.08 (1.01, 1.16) 0.034 1.10 (1.02, 1.19) 0.018 
   Model 1 1.18 (1.09, 1.29) <0.001 1.04 (0.94, 1.15) 0.442  1.08 (1.00, 1.16) 0.043 1.10 (1.01, 1.20) 0.026 
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 Men  Women 
 Fruit serves per day Vegetable serves per day  Fruit serves per day Vegetable serves per day 
 OR (95% CI) p OR (95% CI) p  OR (95% CI) p OR (95% CI) p 
   Model 2 1.14 (1.05, 1.24) 0.002 1.02 (0.92, 1.12) 0.742  1.04 (0.96, 1.12) 0.398 1.08 (0.99, 1.17) 0.093 
   Model 3 1.14 (1.05, 1.24) 0.002 1.01 (0.91, 1.12) 0.831  1.02 (0.94, 1.11) 0.632 1.08 (1.00*, 1.18) 0.087 
RAND-36 MCS          
   Unadjusted 1.18 (1.08, 1.28) <0.001 1.11 (1.02, 1.21) 0.017  1.12 (1.03, 1.21) 0.005 1.13 (1.04, 1.24) 0.006 
   Model 1 1.18 (1.08, 1.29) <0.001 1.09 (1.00, 1.19) 0.041  1.10 (1.02, 1.19) 0.016 1.13 (1.02, 1.24) 0.016 
   Model 2 1.17 (1.07, 1.29) 0.001 1.09 (1.00*, 1.19) 0.057  1.06 (0.97, 1.15) 0.216 1.10 (1.00*, 1.22) 0.051 
   Model 3 1.17 (1.07, 1.29) 0.001 1.09 (1.00*, 1.19) 0.057  1.05 (0.97, 1.15) 0.224 1.10 (1.00*, 1.22) 0.050 
Note: Highlighted figures denote significance, p<0.05. Unadjusted (crude data). Model 1 (adjusted for age, relationship status, urban-rural location, education, 
employment status); model 2 (additionally adjusted for leisure-time PA and smoking status); model 3 (additionally adjusted for BMI); *OR and CI figures whole 
numbers due to rounding. RAND-36 PCS (physical component summary), RAND-36 MCS (mental component summary) 
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4.4.5 Relationships between fruit and vegetable variety and 
quality of life  
Summary of statistically significant associations between FV variety and QoL 
sub-scales is previously presented (Table 4.9). Regression models for fruit, 
vegetable and FV variety on RAND-36 scales, for men (Table 4.11) and women 
(Table 4.12) are presented. After adjustment for all confounders, relationships 
were detected between higher fruit variety and better general health perception 
scores in women (OR 1.07, 95% CI 1.02, 1.12) but not men (OR 1.04, 95% CI 0.08, 
1.09). Associations were found between higher vegetable variety and better 
general health perception in men (OR 1.04, 95% CI 1.00, 1.07), but not women 
(OR 1.02, 95% CI 0.99, 1.06). 
Relationships were found between higher fruit variety and greater vitality in both 
men (OR 1.08, 95% CI 1.02, 1.13) and women (1.06, 95% CI 1.02, 1.11). In men, 
relationships were found between higher vegetable variety and greater vitality 
(OR 1.04, 95% CI 1.00, 1.07), but no such relationship was found in women 
(OR 1.02, 95% CI 0.99, 1.06). Higher vegetable variety was associated with higher 
social functioning in men (OR 1.03, 95% CI 1.00, 1.07), but not women (OR 1.00, 
95% CI 0.97, 1.03). Higher fruit variety was associated with higher MCS scores in 
both men (OR 1.06, 95% CI 1.01, 1.12) and women (OR 1.05, 95% CI 1.00, 1.10). 
There were no other significant associations observed between FV variety 
and QoL.  
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Table 4.11: Logistic regression models for fruit variety, vegetable variety, and fruit and vegetable variety at baseline (2010) on 
RAND-36, for men (n=1113) in the Wellbeing, Eating and Exercise for a Long Life study 
 Fruit variety  Vegetable variety  FV variety 
 OR (95% CI) p  OR (95% CI) p  OR (95% CI) p 
Physical functioning         
   Unadjusted 1.08 (1.03, 1.14) 0.004  1.02 (0.99, 1.05) 0.243  1.02 (1.00, 1.05) 0.026 
   Model 1 1.07 (1.01, 1.13) 0.031  1.02 (0.99, 1.05) 0.137  1.02 (1.00, 1.05) 0.039 
   Model 2 1.05 (0.99, 1.11) 0.111  1.02 (0.99, 1.05) 0.159  1.02 (1.00*, 1.05) 0.084 
   Model 3 1.05 (0.99, 1.12) 0.100  1.02 (0.99, 1.05) 0.118  1.02 (1.00*, 1.05) 0.061 
Role limitations, physical         
   Unadjusted 1.04 (0.99, 1.10) 0.113  1.00 (0.97, 1.03) 0.855  1.01 (0.99, 1.03) 0.416 
   Model 1 1.03 (0.97, 1.08) 0.332  1.01 (0.98, 1.04) 0.487  1.01 (0.99, 1.03) 0.360 
   Model 2 1.01 (0.96, 1.07) 0.656  1.01 (0.98, 1.04) 0.537  1.01 (0.98, 1.03) 0.530 
   Model 3 1.01 (0.96, 1.07) 0.633  1.01 (0.98, 1.04) 0.470  1.01 (0.98, 1.03) 0.478 
Bodily pain         
   Unadjusted 1.00 (0.96, 1.05) 0.855  1.00 (0.98, 1.03) 0.726  1.00 (0.98, 1.03) 0.748 
   Model 1 0.99 (0.94, 1.04) 0.636  1.01 (0.98, 1.04) 0.487  1.00 (0.98, 1.03) 0.783 
   Model 2 0.98 (0.93, 1.03) 0.435  1.01 (0.98, 1.04) 0.523  1.00 (0.98, 1.02) 0.911 
   Model 3 0.98 (0.93, 1.03) 0.431  1.01 (0.98, 1.04) 0.500  1.00 (0.98, 1.03) 0.886 
General health perception        
   Unadjusted 1.07 (1.02, 1.12) 0.007  1.03 (1.00, 1.06) 0.022  1.03 (1.01, 1.05) 0.005 
   Model 1 1.06 (1.01, 1.11) 0.028  1.03 (1.00, 1.07) 0.034  1.03 (1.01, 1.05) 0.014 
   Model 2 1.03 (0.98, 1.09) 0.220  1.03 (1.00, 1.07) 0.047  1.02 (1.00*, 1.05) 0.050 
   Model 3 1.04 (0.98, 1.09) 0.195  1.04 (1.00, 1.07) 0.033  1.03 (1.00, 1.05) 0.036 
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 Fruit variety  Vegetable variety  FV variety 
 OR (95% CI) p  OR (95% CI) p  OR (95% CI) p 
Vitality 
   Unadjusted 1.10 (1.05, 1.16) <0.001  1.04 (1.00, 1.07) 0.024  1.04 (1.02, 1.06) 0.001 
   Model 1 1.09 (1.03, 1.15) 0.001  1.04 (1.00, 1.07) 0.032  1.04 (1.01, 1.06) 0.003 
   Model 2 1.07 (1.02, 1.13) 0.006  1.04 (1.00, 1.07) 0.042  1.03 (1.01, 1.06) 0.009 
   Model 3 1.08 (1.02, 1.13) 0.006  1.04 (1.00, 1.07) 0.036  1.03 (1.01, 1.06) 0.008 
Social functioning         
   Unadjusted 1.05 (1.00, 1.10) 0.043  1.03 (1.00, 1.07) 0.035  1.03 (1.00, 1.05) 0.019 
   Model 1 1.04 (0.98, 1.09) 0.176  1.03 (1.00, 1.07) 0.042  1.02 (1.00, 1.05) 0.047 
   Model 2 1.02 (0.97, 1.08) 0.368  1.03 (1.00, 1.07) 0.050  1.02 (1.00*, 1.05) 0.079 
   Model 3 1.03 (0.97, 1.08) 0.365  1.03 (1.00, 1.07) 0.042  1.02 (1.00*, 1.05) 0.069 
Role limitations, emotional        
   Unadjusted 1.05 (0.99, 1.12) 0.104  1.00* (0.96, 1.03) 0.867  1.01 (0.98, 1.03) 0.529 
   Model 1 1.03 (0.96, 1.10) 0.448  0.99 (0.95, 1.03) 0.608  1.00* (0.97, 1.03) 0.976 
   Model 2 1.02 (0.95, 1.09) 0.647  0.99 (0.95, 1.03) 0.598  1.00* (0.97, 1.03) 0.856 
   Model 3 1.02 (0.95, 1.09) 0.648  0.99 (0.95, 1.03) 0.618  1.00* (0.97, 1.03) 0.875 
Emotional wellbeing         
   Unadjusted 1.04 (0.99, 1.09) 0.090  1.01 (0.99, 1.04) 0.351  1.01 (0.99, 1.04) 0.156 
   Model 1 1.03 (0.98, 1.09) 0.229  1.01 (0.98, 1.04) 0.518  1.01 (0.99, 1.03) 0.324 
   Model 2 1.02 (0.97, 1.08) 0.423  1.01 (0.98, 1.04) 0.573  1.01 (0.99, 1.03) 0.453 
   Model 3 1.02 (0.97, 1.08) 0.414  1.01 (0.98, 1.04) 0.536  1.01 (0.99, 1.03) 0.424 
RAND-36 PCS         
   Unadjusted 1.04 (1.00*, 1.08) 0.051  1.00* (0.97, 1.03) 0.958  1.01 (0.99, 1.03) 0.474 
   Model 1 1.03 (0.99, 1.08) 0.130  1.01 (0.98, 1.04) 0.673  1.01 (0.99, 1.03) 0.358 
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 Fruit variety  Vegetable variety  FV variety 
 OR (95% CI) p  OR (95% CI) p  OR (95% CI) p 
   Model 2 1.02 (0.97, 1.06) 0.444  1.00 (0.98, 1.03) 0.752  1.01 (0.99, 1.03) 0.584 
   Model 3 1.02 (0.97, 1.06) 0.449  1.01 (0.98, 1.04) 0.716  1.01 (0.99, 1.03) 0.564 
RAND-36 MCS         
   Unadjusted 1.07 (1.02, 1.12) 0.007  1.02 (0.99, 1.05) 0.236  1.02 (1.00, 1.04) 0.047 
   Model 1 1.06 (1.01, 1.12) 0.020  1.01 (0.98, 1.04) 0.463  1.02 (0.99, 1.04) 0.130 
   Model 2 1.06 (1.01, 1.12) 0.029  1.01 (0.98, 1.04) 0.475  1.02 (0.99, 1.04) 0.156 
   Model 3 1.06 (1.01, 1.12) 0.029  1.01 (0.98, 1.04) 0.466  1.02 (0.99, 1.04) 0.152 
Note: Highlighted figures denote significance, p<0.05. Unadjusted (crude data). Model 1 (adjusted for age, relationship status, 
urban-rural, education, employment status); model 2 (additionally adjusted for leisure-time PA and smoking status); model 3 
(additionally adjusted for BMI); *OR and CI figures whole numbers due to rounding. RAND-36 PCS (physical component summary), 
RAND-36 MCS (mental component summary). 
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Table 4.12:  Logistic regression models for fruit variety, vegetable variety, and fruit and vegetable variety at baseline (2010) on 
RAND-36 (2012), for women (n=1271) in the Wellbeing, Eating and Exercise for a Long Life study 
 Fruit variety  Vegetable variety  FV variety 
 OR (95% CI) p  OR (95% CI) p  OR (95% CI) p 
Physical functioning         
   Unadjusted 1.08 (1.03, 1.12) 0.001  1.04 (1.01, 1.08) 0.009  1.04 (1.02, 1.06) 0.001 
   Model 1 1.06 (1.01, 1.10) 0.016  1.04 (1.00*, 1.07) 0.057  1.03 (1.00, 1.05) 0.019 
   Model 2 1.03 (0.99, 1.08) 0.172  1.03 (0.99, 1.06) 0.186  1.02 (0.99, 1.05) 0.124 
   Model 3 1.04 (0.99, 1.08) 0.137  1.02 (0.99, 1.06) 0.225  1.02 (0.99, 1.05) 0.128 
Role limitations, physical         
   Unadjusted 1.03 (0.98, 1.08) 0.192  1.02 (0.99, 1.05) 0.266  1.02 (0.99, 1.04) 0.162 
   Model 1 1.02 (0.97, 1.07) 0.538  1.01 (0.97, 1.05) 0.630  1.01 (0.98, 1.03) 0.540 
   Model 2 0.99 (0.94, 1.04) 0.674  1.00 (0.96, 1.04) 1.000  1.00* (0.97, 1.02) 0.857 
   Model 3 0.99 (0.94, 1.04) 0.606  0.99 (0.96, 1.03) 0.900  1.00* (0.97, 1.02) 0.749 
Bodily pain         
   Unadjusted 1.03 (0.99, 1.08) 0.148  1.02 (0.98, 1.05) 0.333  1.01 (0.99, 1.04) 0.184 
   Model 1 1.01 (0.96, 1.06) 0.723  1.01 (0.97, 1.04) 0.701  1.00 (0.98, 1.03) 0.670 
   Model 2 1.00* (0.95, 1.05) 0.899  1.00 (0.97, 1.04) 0.919  1.00 (0.98, 1.02) 0.984 
   Model 3 1.00* (0.95, 1.04) 0.856  1.00* (0.97, 1.03) 0.962  1.00* (0.98, 1.02) 0.911 
General health perception        
   Unadjusted 1.11 (1.06, 1.15) <0.001  1.04 (1.01, 1.08) 0.005  1.04 (1.02, 1.07) <0.001 
   Model 1 1.10 (1.05, 1.14) <0.001  1.03 (1.00, 1.07) 0.038  1.04 (1.01, 1.06) 0.002 
   Model 2 1.07 (1.02, 1.12) 0.003  1.02 (0.99, 1.06) 0.158  1.03 (1.00, 1.05) 0.027 
   Model 3 1.07 (1.02, 1.12) 0.002  1.02 (0.99, 1.06) 0.175  1.03 (1.00, 1.05) 0.029 
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 Fruit variety  Vegetable variety  FV variety 
 OR (95% CI) p  OR (95% CI) p  OR (95% CI) p 
Vitality         
   Unadjusted 1.11 (1.06, 1.15) <0.001  1.04 (1.01, 1.07) 0.016  1.04 (1.02, 1.06) <0.001 
   Model 1 1.09 (1.04, 1.14) <0.001  1.03 (1.00*, 1.07) 0.078  1.03 (1.01, 1.06) 0.003 
   Model 2 1.06 (1.02, 1.11) 0.009  1.02 (0.99, 1.06) 0.233  1.02 (1.00, 1.05) 0.040 
   Model 3 1.06 (1.02, 1.11) 0.009  1.02 (0.99, 1.06) 0.255  1.02 (1.00, 1.05) 0.041 
Social functioning         
   Unadjusted 1.05 (1.01, 1.10) 0.016  1.02 (0.99, 1.05) 0.285  1.02 (1.00*, 1.04) 0.051 
   Model 1 1.04 (0.99, 1.08) 0.079  1.00 (0.97, 1.03) 0.776  1.01 (0.99, 1.03) 0.308 
   Model 2 1.02 (0.98, 1.07) 0.346  1.00* (0.97, 1.03) 0.889  1.00 (0.98, 1.02) 0.741 
   Model 3 1.02 (0.98, 1.07) 0.366  1.00* (0.97, 1.03) 0.778  1.00 (0.98, 1.02) 0.845 
Role limitations, emotional        
   Unadjusted 1.07 (1.02, 1.13) 0.008  1.04 (1.01, 1.08) 0.019  1.04 (1.01, 1.06) 0.004 
   Model 1 1.06 (1.00, 1.11) 0.033  1.03 (1.00*, 1.06) 0.074  1.03 (1.00, 1.05) 0.025 
   Model 2 1.03 (0.98, 1.08) 0.293  1.02 (0.99, 1.05) 0.218  1.02 (0.99, 1.04) 0.175 
   Model 3 1.03 (0.97, 1.08) 0.314  1.02 (0.99, 1.05) 0.243  1.02 (0.99, 1.04) 0.197 
Emotional wellbeing         
   Unadjusted 1.08 (1.03, 1.13) 0.001  1.02 (0.99, 1.05) 0.165  1.03 (1.01, 1.05) 0.010 
   Model 1 1.07 (1.02, 1.12) 0.008  1.01 (0.98, 1.04) 0.400  1.02 (1.00*, 1.04) 0.066 
   Model 2 1.04 (0.99, 1.10) 0.096  1.00 (0.97, 1.03) 0.810  1.01 (0.99, 1.03) 0.335 
   Model 3 1.04 (0.99, 1.10) 0.093  1.00 (0.97, 1.03) 0.847  1.01 (0.99, 1.03) 0.350 
RAND-36 PCS         
   Unadjusted 1.04 (1.00, 1.08) 0.049  1.02 (0.99, 1.05) 0.190  1.02 (1.00*, 1.04) 0.078 
   Model 1 1.02 (0.99, 1.06) 0.238  1.02 (0.98, 1.05) 0.369  1.01 (0.99, 1.03) 0.261 
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 Fruit variety  Vegetable variety  FV variety 
 OR (95% CI) p  OR (95% CI) p  OR (95% CI) p 
   Model 2 1.01 (0.97, 1.05) 0.781  1.01 (0.97, 1.04) 0.638  1.01 (0.98, 1.03) 0.642 
   Model 3 1.01 (0.97, 1.05) 0.801  1.01 (0.97, 1.04) 0.765  1.00 (0.98, 1.03) 0.744 
RAND-36 MCS         
   Unadjusted 1.07 (1.03, 1.12) 0.002  1.01 (0.99, 1.03) 0.672  1.02 (0.99, 1.04) 0.083 
   Model 1 1.06 (1.02, 1.12) 0.008  1.00* (0.97, 1.03) 0.926  1.01 (0.99, 1.03) 0.232 
   Model 2 1.05 (1.00*, 1.10) 0.058  0.99 (0.96, 1.02) 0.532  1.01 (0.98, 1.03) 0.630 
   Model 3 1.05 (1.00*, 1.10) 0.057  0.99 (0.96, 1.02) 0.525  1.01 (0.98, 1.03) 0.637 
Note: Highlighted figures denote significance, p<0.05. Unadjusted (crude data). Model 1 (adjusted for age, relationship status, 
urban-rural location, education, employment status); model 2 (additionally adjusted for leisure-time PA and smoking status); 
model 3 (additionally adjusted for BMI); *OR and CI figures whole numbers due to rounding. RAND-36 PCS (physical component 
summary), RAND-36 MCS (mental component summary) 
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4.5 Discussion 
This study aimed to examine the associations between FV intake and QoL, and FV 
variety and QoL. It found that dietary intake was positively associated with 
general health perception in both men and women. In men, fruit intake was 
positively associated with PCS and MCS scores. In women, vegetable intake was 
positively associated with MCS scores. Vegetable variety was positively 
associated with general health perception in men but not women, whereas fruit 
variety was positively associated with general health perception in women, but 
not men. Fruit variety was positively associated with MCS scores for both men 
and women; no associations were found between fruit variety and PCS scores. 
In addition, the results contained in this chapter illustrate that a number of 
sociodemographic variables are associated to FV intake and variety, and QoL 
measures, namely relationship status, urban-rural dwelling, education 
attainment, homeownership status, possessing a healthcare card, retirement, 
leisure-time PA, smoking status and BMI, although gender differences do exist 
with those observed relationships. Surprisingly age was only associated with fruit 
intake in women; no such associations were detected between age and 
vegetable intake, fruit variety and vegetable variety in men and women. 
A greater number of positive associations between fruit intake and the QoL 
subscales were observed in men than women; significant associations were 
shown in all but two of the subscales for men, that is “role limitations due to 
physical problems”, and “role limitations due to emotional problems”, whereas 
the only statistically significant association with fruit serves per day found in 
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women was in “general health perception”. It is not fully known why these 
gender differences exist. It may be that in general women tend to have better 
diet profiles than men (400, 401) and therefore the addition of fruit to the diet 
may have less of an impact among women, and associations with QoL measures 
were not detected. As such, it may be that the poorer diets of men are improved 
to a greater extent when they consume fruit and the nutrients contained therein 
become more important to their health and QoL. However further research 
would need to be undertaken to fully explore this. It should be noted that in the 
current study, nearly 50% of men consumed only one or fewer serves of fruit per 
day, compared to around a third of women. Fruit intake in serves per day also 
showed significant associations with both PCS and MCS scores for men, which 
would be expected given the associations found with the subscales. 
Direct comparisons with other studies are difficult due to differences in study 
design and age of cohort. Although investigating similar outcomes and analysing 
men and women independently, the EPIC-Norfolk study (7) used a population 
with a broader age range (40-79 year olds), combined FV, as well as treating the 
outcome measures in a different manner to the present study. EPIC-Norfolk 
performed multiple linear regressions and used an arbitrary score of ≥55 to 
define “good health” to explore relationships between FV intake and the SF-36 
scores, whereas the present study was unable to meet the assumptions required 
for linear regression and therefore used logistic regressions which required a 
median split to determine the cut-off points. In addition, EPIC-Norfolk 
study-adjusted for prevalent diseases as well as social class, this included manual 
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and non-manual work plus education, whereas the present study used education 
as a single measure of SEP. As such, the EPIC-Norfolk study found higher FV 
consumption was associated with higher PCS scores in the general population, 
whereas the present study found fruit serves per day to be positively associated 
with PCS and MCS scores, but in men only. 
It is interesting to note that significant relationships were found in the current 
study between fruit intake, vegetable intake and “general health perception” in 
both men and women when adjusted for confounders. Self-rated current and 
future health has been shown to be a good indicator of mortality in people in 
mid to late adulthood (402). The present study shows consistency with these 
findings. 
In contrast to other studies, the current study observed associations between 
vegetable intake and MCS scores in both men and women, although the 
association was weaker for men (115). For women, this result was influenced by 
the positive associations with the subscales “role limitations due to emotional 
problems”, and “emotional wellbeing”. An Hawaiian multiethnic longitudinal 
study investigated the associations of QoL with PA and FV consumption (115). No 
associations between FV consumption and MCS and PCS scores were found. The 
difference in outcomes between the present study and the Hawaiian study may 
be the result of variations in the study design. The Hawaiian study used a small 
sample size (n=139) that was a multi-ethnic cohort. There were also other study 
design differences. Fruit and vegetable consumption was measured in the 
Hawaiian study by using a combination of nine categories – fruit, fruit juices, 
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salad, beans, French fries, other potatoes, tomato sauce, vegetable soups, and 
other vegetables, whereas the present study investigated fruits and vegetables 
separately and did not include French fries or fruit juice as these are not 
consistent with Australian dietary recommendations (144). Furthermore, men 
and women were analysed as one group, whereas the current study stratified by 
gender since it has been shown dietary intake differs between gender (235, 290). 
In the current study, fruit variety was significantly associated with the MCS score 
for men, and showed a weaker association for MCS score for women. The 
association observed for men appears to be driven by the ‘vitality’ subscale, 
which was the only subscale to show significance for fruit variety in men, 
whereas fruit variety in women was also associated with general health 
perception. Since the vitality subscale is unique to the RAND-36 (SF-36) QoL 
instrument, and there has been limited research on FV variety and QoL, at the 
time of writing it was not possible to compare this outcome with other research. 
The findings of the current study highlight the importance of considering 
individual QoL subscales over the use of aggregate scores. The use of aggregate 
scores does not always provide meaningful interpretation. The vitality domain 
assesses about feelings of tiredness/having energy, feeling full of life, whereas 
the other MCS domains enquire about feelings of happiness, nervousness, 
whether health has effected social activities and accomplishment. Although 
vitality is a part of emotional health, by itself its aetiology may lay in physical 
illness (403). For instance, a feeling of tiredness may be due to a number of 
illnesses such as diabetes or anaemia, both of which are physical illnesses not 
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mental conditions. Similarly as discussed above, there was a weak association 
detected between vegetable intake and the MCS score for men, yet there were 
no significant associations in individual mental domains. An association was 
identified between vegetables serves per day and general health perception 
which is a physical subscale, yet the PCS score was not significant. This may be 
explained by the computation of the two aggregate scores, PCS and MCS, and 
the way they are weighted. Although four subscales are considered ‘physical’ 
scales and four subscales are considered ‘mental’ scales, a proportion of each of 
the eight subscales makes up the PCS score and equally the MCS score, since 
both physical and mental aspects inform physical health status and mental 
health status (404). 
Vegetable variety was positively associated with the subscales general health 
perception, vitality and social functioning for men, while no such associations 
were found in women. As explained earlier, women tend to have healthier diets 
than men, and it may be that their QoL is being driven by other predictors. 
Chronic illness can affect activities of daily living and ultimately QoL (405, 406). 
Previous studies on FV variety have shown protective effects on some NCDs. 
Cooper et al. (221) identified an increase in FV variety intake was associated with 
8% reduction of type 2 diabetes in a large cohort study over 11 years, while 
Büchner (147) observed a reduction in risk of lung cancer in smokers who 
consumed greater variety of vegetables (147). Similarly, Jeurnink (149) noted 
reduced risk of oesophageal cancers in those who consumed greater variety of 
FV combined, and fruit consumption alone, and particularly in smokers (149).  
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The variety of FV consumption may play an important role in a healthy diet (407). 
No individual fruit or vegetable can deliver all the nutrients needed for the body 
to maintain optimal health. It is therefore important to choose from a wide 
selection throughout the week. The promotion of increased FV variety in the diet 
may have important public health implications (361). Currently few people are 
consuming the recommended guidelines for FV intake (144, 216). Messages 
concerning FV variety rather than total FV intake may be more publicly 
acceptable and an easier means to encourage people to include more FV in their 
diets. 
4.5.1 Strengths and limitations 
An important strength of this research is that few studies have investigated the 
associations between FV intake and QoL in the peri-retirement age group, and 
therefore this analysis addresses an understudied area in the literature. 
Frequently studies that examine QoL measures using the SF-36, use the two 
aggregate scores (PCS and MCS scores) as outcome measures (115). Whilst these 
scores have utility, valuable information can be missed or misinterpreted. The 
current research examined the individual subscales as well as the aggregate 
scores to gain a deeper understanding of the mechanisms behind those 
aggregate scores, making it more meaningful for future policy and public health 
interventions. A further strength of this research is its longitudinal study design, 
allowing for diet to be measured before the outcome. This research also adds 
weight to the literature by treating FV as separate predictor variables, exploring 
FV variety and stratifying by gender. 
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However, there are limitations in this study. The survey is a self-reported 
questionnaire which can introduce bias. Social desirability may be present, which 
may affect results (408, 409). This is the desire for social acceptance with the 
belief that it may be achieved through appropriate behaviour (410). The 
participants may have portrayed themselves in a manner they considered 
positive in relation to health and wellbeing. Additionally, participants were 
required to report the average number of times per day, week or month a food is 
typically consumed in the previous six months, which may introduce recall bias. 
Similarly, while analysis adjusted for leisure-time PA, it was not objectively 
measured, for example, using accelerometry. Participants were asked to report 
their level of PA in the previous seven days in relation to vigorous and moderate 
physical intensity. Although the survey provides definitions for vigorous and 
moderate physical activity, interpretation may be different in each participant. 
Finally, participation bias may be a factor in the study population. Compared to 
the SF-36 population norms, the WELL cohort reached higher scores for all eight 
physical and mental domains, for both men and women (399). In addition, the 
WELL cohort were less likely than the national population to smoke (10.5% vs 
16.3%) (171). This would suggested the WELL cohort may be more health aware 
than the average population for their age group. Similarly, the notion of reverse 
causality is a possibility and that QoL is the driving force for the eating behaviour,  
that is, those with lower QoL may consume fewer FV,. However, relationships 
between FV intake and QoL measures were investigated over a two year period. 
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Even so, health behaviours, including dietary intake, are complex and 
multifactorial, and warrant further exploration. 
Food Frequency Questionnaires are valuable tools for appraising the habitual 
diet of a population over a period of time, in this case the previous six months, 
and have been validated in many studies (411, 412). They are used 
internationally on large scale studies making it possible to compare aspects of 
food frequency across the world. However they do have limitations. The FFQ 
used in the current study assumed a traditional western diet. For example, the 
FFQ included limited FVs commonly used in the cuisines of Asian, Middle Eastern 
and African countries. Since cultural diversity is the foundation to nations such as 
Australia, the USA and Europe, dietary information for people in other cultures 
may not be accurately captured. The distribution of the broader population in 
2011 was 27% non-Australian born (413). However, approximately 20% of the 
WELL Study population was born outside Australia, suggesting this may not be a 
major concern in this group. Even so, some of the foods eaten by those people 
not born in Australia may not be represented in the FFQ. 
The FFQ groups some fruits into single line items, for example, apples and pears; 
oranges, mandarins and grapefruits; peaches, nectarines, plums and apricots; 
mangoes and paw-paw; strawberries and other berries. This may have 
implications for the calculation of variety in that it may under-estimate the true 
dietary variety. For example, participants may consume peaches, plums and 
apricots, resulting in a variety score of one instead of three. The situation is 
similar with vegetables although in fewer instances. For example, Brussels 
Chapter 4: Associations between fruit and vegetable intake and QoL 
115 
 
sprouts are partnered with cabbage and coleslaw, silverbeet is partnered with 
spinach, and zucchini with eggplant and squash. In addition, grouping foods into 
a single line item on an FFQ may be challenging for participants to summarize 
frequency of intake because there are multiple items to estimate (367, 414, 415). 
However, grouping FV can provide an approximation of genus type, which in 
certain situations can provide useful information to the researcher, although it 
should be noted this may impact have an impact, particularly when examining 
diet variety. 
The variety measure used in this study was derived by summing the total amount 
of unique fruits or vegetables eaten at least once a week, regardless of the 
quantity eaten. This scoring technique has been previously used to investigate 
chronic disease risk, and reflects the suggested two week period required to 
expend the variety in one’s FV range (149, 221). However, such a scoring method 
may not account for the seasonality of FV. Some FV have a narrow window of 
time in which to purchase, and these foods may not be captured with the current 
variety methodology. 
There is a lack on consensus of the best approach to calculate dietary variety. To 
date, there have been several different methodologies used to investigate 
dietary variety: a) a simple method of counting unique foods, that is, each food is 
distinct from the other and is not part of a mixed dish (250), b) foods have been 
counted from each of the food groups in the food pyramid (362), and c) foods 
counted belong to categories of ‘mixed dishes’ and not individual food items 
(363). Each method used to calculate dietary variety has strengths and 
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limitations. As mentioned above, the counting method utilized to count FV 
variety in this thesis is the simple method of counting unique FVs as they are 
eaten. The benefit of this method is that it minimizes the need to make decisions 
concerning similarities and differences of the foods recorded by the participants. 
4.5.2 Conclusion  
In summary, this chapter described the associations of FV consumption and QoL. 
Although some relationships were observed between FVs serves per day and the 
RAND-36 (particularly for men), associations with FV variety and the RAND-36 
were seen in only a few subscales, namely vitality, general health perception and 
social functioning. This may be due to the fact the WELL study participants are on 
the whole a healthier group than population norms (399). 
There is limited research exploring FV consumption and the peri-retirement age 
group. This study found that sex differences exist in associations between FV 
consumption and QoL, which would suggest that future public health messages 
and interventions aimed at improving QoL should be sex-specific. To add to the 
knowledge-base in the research community of this peri-retirement population 
and their dietary behaviours, it is important to further develop our 
understanding of the behavioural determinants of this group. 
Chapter 5 explores the determinants of FV consumption. Potential associations 
between intrapersonal, social and environmental factors such as outcome 
expectations, self-efficacy, perceptions of ageing and others will be investigated.  
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The findings will contribute to the body of knowledge needed to inform future 
public health initiatives in the older population. 
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 Determinants of fruit and Chapter 5
vegetable consumption 
5.1 Introduction 
As discussed in the previous chapter, FV intake is associated with QoL outcomes. 
However, in order to develop interventions to improve FV intake, we need to 
develop an understanding of the influences of these dietary behaviours. There 
are many potential influences that inform our decisions to choose the foods we 
eat. As outlined in the literature review, the SEM seeks to explain behaviour 
typically experienced by internal and external considerations (256, 416). A range 
of intrapersonal factors (outcome expectations, self-efficacy, and perceptions of 
ageing, nutrition knowledge, barriers to healthy eating), and social factors (social 
barriers, social participation, eating alone) and environmental factors (healthy 
food access and availability) will be considered. 
5.1.1 Intrapersonal factors  
As with many things, the consumption of FV may be a motivated behaviour, that 
is, it is done for a reason (312). This may be for the health benefits they offer, 
their intrinsic nutrient properties, or simply for good taste. However, factors such 
as culture, social norms and habit also play a role. Outcome expectancies have 
been shown to affect FV intake in adults (313) and are therefore of interest as a 
potential determinants in this research. However, not only do people act due of 
their beliefs in a given outcome, they also act on their perceived ability to 
succeed in a given act, known as self-efficacy. Therefore not only is self-efficacy 
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an entity in its own right, it also partly regulates the motivating aspect of 
outcome expectations, and so is often investigated alongside outcome 
expectancies. People with high self-efficacy are committed to achieving their 
goals even when faced with difficulty, whereas people with low self-efficacy may 
give up more readily (417). Research on eating behaviour has shown people with 
high self-efficacy make healthier food choices (306) as do those who receive 
personal and/or social reinforcement to encourage change (118, 418). 
For those in the mid to late adulthood, the experience of ageing is an important 
determinant in how health and wellbeing is managed (288). Research has 
indicated that age stereotypes are a key feature in the way we foster attitudes to 
the ageing process, which may affect the acquisition of healthcare services and 
preventive interventions (280). Perceptions of ageing have been linked to 
preventive health behaviours (282). Adults with positive self-perceptions of 
ageing tend to engage more often in health improvement practices than people 
with negative self-perceptions of ageing (288). 
Nutrition knowledge is essential to make informed food choices. Major health 
messages concerning FV do appear to be understood in some instances (292), 
although there is some uncertainty about quantities and serving sizes (290). 
There appears to be less confusion about serving sizes and recommended 
number of servings for fruit, than vegetables (419). Such findings support the 
methods in this thesis to independently investigate fruits and vegetables. There 
is consistency in differences in the nutrition knowledge of those living in poorer 
areas compared to those living in more affluent areas, as well as men having 
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lower nutrition knowledge than women (272, 292, 299). Encouragingly, 
community-based nutrition education programmes for older age groups have 
seen some positive results; particularly when participants could select activities 
based on their interests (420). 
5.1.2 Social influences 
It has been shown that good social networks confer health benefits and a sense 
of well-being. Researchers using the HILDA survey found higher social capital was 
associated with better health and physical functioning, and women had higher 
social capital than men. Informal contact and civic engagement resulted in 
feelings of belonging and social trust (327). Intervention studies have shown that 
stronger social networks and environments that were more supportive were 
associated with an increase in FV consumption (332). Similarly, Johnson et al. 
(331) investigated a large rural community in Texas, USA focusing on FV 
consumption and social capital. In that study, older women who had higher 
levels of education and social capital were found to be associated with higher 
intake of FV. 
Age appears to be a factor in the accumulation of social capital. Younger people 
(18-34 years of age) have revealed higher scores than older people (35-54 years) 
in an Australian cohort (328). It is likely this is because younger people are simply 
more socially active than older groups. However findings from the EPIC-Norfolk 
study showed gender differences in relationship status, social isolation and 
dietary behaviours in a cohort of people 50 years and older – men who were 
living alone with scant friend contact ate less FV variety than women in the same 
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category (337). Those men living alone but with greater friend contact consumed 
more variety of FV. Similarly, a previous study has shown older men who eat 
alone have significantly poorer diets than those eating with others. 
Socioeconomic position is a known risk factor for both poor dietary behaviours 
and health outcomes (268, 421). Giskes et al. (222) found that Australian adults 
from low-income households consumed fewer FV than those from households 
with higher disposable incomes. International studies on SEP differences and diet 
have found similar results (266, 422-424). 
It is known that the diets of people in mid to late adulthood are poor and need to 
be improved, creating the need to develop healthy eating interventions. In 
developing healthy eating interventions it is important to gain an understanding 
of the influences on dietary behaviours. 
5.1.3 Environmental influences 
The neighbourhood in which people live is an important influence on the types of 
food consumed (425). Influences might include access to grocery stores that sell 
a wide variety of food, access to public and private transport, road planning and 
safety issues (340, 344). 
Living in close proximity to a supermarket has positive implications to consuming 
a healthy diet (343, 344). The inability to carry heavy loads, such as groceries, 
may encourage car use, and the lack of available public or transport has also 
shown to affect food access in older populations (345). 
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Safety issues have shown to be key environmental influences for older 
populations, and this may have implications in older people shopping in their 
local communities (347). Residential area deprivation has been associated with 
lower FV intake compared to people living in less deprived areas. 
Intrapersonal, social and environmental factors influence food choice, health 
behaviour and health outcomes. An understanding of these influences can better 
inform policymakers to design effective public health interventions for targeted 
populations. 
5.2 Aims 
The aim of this study is to investigate the potential determinants of fruit and 
vegetable consumption and variety, using the social ecological framework. 
5.3 Methods 
This study utilizes the WELL study data, and investigates multiple determinants 
of dietary behaviours. It uses baseline (2010) and T3 (2014) data. Detailed 
selection criteria for acceptance into the WELL study is reported in Chapter 3.2.2. 
Those with full data responses for FV intake and variety, and predictor variables 
were included as study participants. 
5.3.1 Outcome measures 
Daily intake of FV serves per day, and FV variety at T4 (2014) were used as the 
outcome measures for this study. Fruit and vegetable intake were assessed using 
the questions “About how many serves of fruit (vegetables) do you usually eat 
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per day?” Further details are previously presented (Chapter 3.3.1). Due to the 
low numbers at the extreme ends of the distribution, the first two categories, “I 
don’t eat fruit” and “less than one serve per day” were combined into a single 
response option, and the options “5 serves per day” and “6 serves or more per 
day” were combined. A similar question was used to assess vegetable intake, and 
response options were treated in the same way, including the categories at the 
extreme ends of the distribution. 
Fruit variety and vegetable variety were measured using data from the FFQ 
which asked respondents to record the amount of individual fruits and 
vegetables they had consumed in the previous six months. Fruits and vegetables 
were calculated and summed as outlined in Chapter 3.3.1. As with the previous 
study, potatoes were excluded (221). 
5.3.2 Predictor variables 
Outcome expectations, self-efficacy, perceptions of ageing, nutrition knowledge, 
and personal barriers; social barriers, social capital (participation) and eating 
alone, and food availability were used as predictor variables for this study based 
on consideration of previous research demonstrating these factors to influence 
dietary intake (288, 297, 301, 326). In addition, eating arrangements were 
investigated to determine associations between eating alone and FV dietary 
intake and variety. Table 5.1 provides a summary of the predictor measures used 
in this study. 
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Outcome expectations 
Outcome expectations for fruit consumption was assessed using an adapted 
seven question scale asking participants to respond to the question “I like to eat 
fruit because …” (312). Items included answers such as “they are good for your 
health”, “the vitamins and minerals they have” and “they taste good”. The 
original response options for this item used a six-point Likert scale (scored 1-6) 
ranging from “strongly disagree” to “strongly agree” and including the category 
“I don’t eat fruit”. Participants who selected the response option “I don’t eat 
fruit” were removed since the question (“I like to eat fruit because”) is directed 
at those people who eat fruit; therefore those who did not eat fruit could not be 
included. Response options were subsequently scored 1-5. The seventh question 
of the scale “I like to eat fruit because … my partner or family like to eat them” 
had the additional category “not applicable”. The internal consistency of the 
scale, using Cronbach’s α was 0.03. In general, alpha from 0.7 to approximately 
0.9 is considered good internal consistency reliability (426). When the item “I like 
to eat fruit because my partner or family like to eat them – not applicable” was 
removed, Cronbach’s α across the six items in the scale was 0.85, which is 
considered a good reliability. The “not applicable” item was therefore removed 
(n=369) for analysis based on two factors: the low alpha value, plus the nature of 
this item – it asks that a specific subset of the respondents replies, namely 
people with partners, and it would not be suitable to include these responses in 
another category (since this would artificially inflate that category). The scale 
was subsequently calculated by summing up individual items resulting in a 
possible score ranging from 6-30. Only those participants who answered all the 
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remaining items in the “I like to eat fruit because” scale were used for analyses 
of the outcome expectancies for fruit scale.  
Items concerning outcome expectations for vegetable consumption followed a 
similar format to that of fruit, except an eight item scale was used (additional 
item “I need them for what I am preparing”). As with outcome expectancies for 
fruit, participants who selected “I don’t eat vegetables” were removed. Response 
options were subsequently scored 1-5. Internal consistency, based on Cronbach’s 
α was 0.03. With the removal of item “my partner or family like to eat them” – 
“not applicable” was removed (n=370), Cronbach’s α was 0.86 across the seven 
items in the scale, which is within the bounds of acceptability (426). This item 
was therefore removed for analysis based on the reasons outlined for outcome 
expectancies for fruit. The outcome expectancies for vegetables scale was then 
calculated by summing up individual items resulting in a possible score ranging 
from 6-30. Only those participants who answered all the remaining items in the 
“I like to eat vegetables because” question were used for the outcome 
expectancies for vegetables scale.  
Self-efficacy  
Self-efficacy for consumption of a healthy diet, defined as a diet with a lot of fruit 
and vegetables and does not contain a lot of fat, was investigated using an 
adapted 17-item scale (427). Participants were asked to rate their perception of 
achieving a variety of health-related behaviours such as shopping regularly for 
nutritious foods, eating enough vegetables for good health, not eating snacks 
while watching TV, and limiting fast food consumption. Response options used a 
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five-point Likert scale ranging from “not at all confident” to “extremely 
confident” (scored 1-5). An item on the scale enquiring about confidence to “… 
stick to low-fat healthy foods when you are eating at work/place of study” 
included an additional response option, “not applicable”. Cronbach’s α was 0.16 
for the 17 items. Since the “… eating at work/place of study” item was directed 
towards a subset of participants only, namely those who were studying or in 
employment, it was decided to remove this item from the scale. After removal, 
Cronbach’s α across the scale was 0.94 for the 16 items (426). The scale was 
subsequently calculated by summing up individual items resulting in a possible 
score ranging from 16-80. Only those participants who answered all the 
remaining items in the “how confident are you that you could do the following” 
question were entered into analyses. 
Perceptions of ageing 
An adapted scale was used from the ELSA study to measure respondents’ 
attitudes to growing older (428). The 12-item scale asked participants to think 
about their attitude to statements such as “Old age is a time of loneliness”, and 
“I don’t think of myself as old”, and record their agreement on a five-point Likert 
scale ranging from “strongly disagree” to “strongly agree” (scored 1-5). There 
were six items each of positively-framed and inversely-framed questions. The 
inversely-framed questions were reverse-coded so a higher number indicated 
positive perceptions of ageing for the complete scale. Cronbach’s α was used to 
test internal consistency, which was 0.72; this is considered good internal 
consistency reliability therefore all items were included in the scale (426). To 
calculate the scale, the items were summed, resulting in a score from 12-60. Only 
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those participants who responded to all the items in the perceptions of ageing 
scale were entered into analyses. 
Nutrition knowledge 
Nutrition knowledge was estimated using an adapted version of an existing 
questionnaire by Parmenter and Wardle (429). Questions about practical food 
choice of kilojoule (calorie) content, low fat, high fibre, and low sugar items were 
covered. Respondents were invited to answer questions, such as “In your view, 
which one of the following would be the best choice for a low-fat, high fibre light 
meal”. Answers were selected from “grilled chicken”, “Cheddar cheese on 
wholemeal toast”, “baked beans on wholemeal toast”, “quiche”, or “I don’t 
know”. Other questions followed similar response options. The variables were 
recoded to “correct” or “incorrect”, and then summed to provide a score, 
ranging from 0 for no correct answers to 8 for all correct answers. 
Personal barriers to healthy eating 
Participants were asked about their experience of possible personal barriers that 
might impede the consumption of a healthy diet, with the question “How 
important are the following barriers to you eating a healthy diet?” The adapted 
six item scale included barriers such as “do not have enough information about a 
healthy diet”, “do not enjoy eating healthy foods”, and “not able to buy healthy 
foods that are inexpensive” (430). Response options were “not a barrier”, “a 
somewhat important barrier”, and “a very important barrier” (scored 1-3). 
Cronbach’s α was 0.82 for the six items. To calculate the scale the items were 
summed resulting in a score from 6-18. Only those participants who responded 
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to all the items in the personal barriers scale were entered into analyses. These 
questions were developed for a previous study and are known for their reliability 
(430). 
Social barriers to healthy eating 
To investigate social barriers to healthy eating, participants were asked “How 
important are the following barriers to you eating a healthy diet?” The five item 
scale included barriers such as “no partner’s support to eat a healthy diet”, “no 
children’s support to eat a healthy diet” and “not having time to prepare or eat 
healthy foods because of family commitments” (430). Response options were 
same as personal barriers to healthy eating (scored 1-3). Cronbach’s α was used 
to test internal consistency and was 0.84 for the five items. To calculate the scale 
the items were summed resulting in a score from 5-15. Only those participants 
who responded to all the items in the social barriers scale were entered into 
analyses. As above, the social barriers questions were previously developed, and 
are known for their reliability (430). 
Social capital – participation 
To investigate social capital, social participation at the neighbourhood and 
community level was investigated. Respondents were asked to provide 
frequency information using a 22-item scale on their involvement in a range of 
activities such as family visits, eating out, hobbies, cultural and religious events, 
and social clubs (326, 431, 432). Response options for this used a four-point 
Likert scale (scored 1-4) ranging from “not at all” to “more than twice per 
month”. As with the previous scales, Cronbach’s α was used to test internal 
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consistency which was 0.72. This was considered a good fit, therefore all items 
were used in the scale (426). To calculate the scale, the items were summed, 
resulting in a score from 22-88. Only those participants who responded to all the 
items in the social participation scale were entered into analysis. 
Eating alone 
Participants were asked the single question “about how often do you usually eat 
meals (including breakfast, lunch, and dinner), on your own?” Response options 
followed a five-point likert scale, ranging from “less than one meal/week” to “six 
or more meals/week” (scored 1-5). 
Healthy food availability 
To investigate the relationship between neighbourhood availability and healthy 
foods, an adapted three item scale (433) was used. Items included “a large 
selection of fruit and vegetables are available in my neighbourhood”, “the fresh 
fruit and vegetables in my neighbourhood are of high quality”, and “a large 
selection of low-fat products are available in my neighbourhood”. The low-fat 
item was included because the WELL study questionnaire included a definition of 
healthy diet as “a diet that includes a lot of fruit and vegetables, and doesn’t 
contain a lot of fat”. Response options used a five-point Likert scale (scored 1-5) 
ranging from “strongly disagree” to “strongly agree”. Internal consistency using 
Cronbach’s α was 0.88. To calculate the scale, the items were summed, resulting 
in a score from 3-15. Only those participants who responded to all the items in 
the healthy food availability scale were entered into analyses. 
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Table 5.1:  A summary of predictor measures used to inform fruit and vegetable consumption habits of participants in the Wellbeing, Eating and Exercise for a Long 
Life study 
Measure  Item type Range Cronbach’s α Source 
Outcome expectancies for purchasing FV       
 “I like to eat fruit because” “… they are good for your health” 
“… of the vitamins and minerals that they have” 
“… they taste good” 
“… I grew up eating them” 
“… they are easy to prepare” 
“… they are cheap” 
 Scale 6-30 0.85 Adapted from 
Baranowski et al. 
(312) 
 “I like to eat vegetables because” “… they are good for your health” 
“… of the vitamins and minerals that they have” 
“… I grew up eating them” 
 Scale 7-35 0.86 Adapted from 
Baranowski et al. 
(312) 
  “… I need them for what I am preparing” 
“… they are easy to prepare” 
“… they taste good” 
“… they are cheap” 
     
Self-efficacy       
 “How confident are you that you could 
do the following” 
“Shop regularly for healthy nutritious foods over the next year?” 
“Prepare/cook healthy nutritious foods over the next year?” 
“Stick to eating healthy nutritious foods over the next year?” 
“Eat enough fruit for good health over the next year?” 
“Eat enough vegetables for good health over the next year?” 
“Limit your fast food consumption to once a week or less over 
the next year?” 
“Eat a low-fat diet over the next year?” 
“Stick to low-fat healthy foods even when you feel depressed, 
bored or tense?” 
“Stick to low-fat healthy foods when you are eating out?” 
“Not eat snacks while watching TV?” 
 Scale 16-80 0.94 Adapted from Sallis 
et al. (427) 
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Measure  Item type Range Cronbach’s α Source 
 
“Stick to low-fat healthy foods even when there are high-fat 
foods available?” 
“Stick to low-fat healthy foods even when eating with friends or 
co-workers?” 
“Stick to low-fat healthy foods even when you are alone and 
there is no one to watch you?” 
“Stick to low-fat healthy foods even when you feel too tired or 
lazy to prepare something healthy?” 
“Not eat meals while watching TV?” 
Perceptions of ageing*       
 “Thinking about growing older, to what 
extent do you agree or disagree with 
each of the following statements?” 
“We can learn a lot from old people” 
“As I get older, I expect to become more lonely” 
“Old age is a time of ill health” 
“As I get older, I expect to be able to do the things I’ve always 
done” 
“When I think of old people, I think of them as generally grumpy 
and miserable” 
“I worry that my health will get worse as I grow older” 
“I don’t think of myself as old” 
“Old people don’t get respect in society” 
“Retirement is a time of leisure” 
“Growing older doesn’t bother me” 
 Scale 12-60 0.72 Adapted from 
English Longitudinal 
Study on Ageing (428) 
Nutrition knowledge       
 “In your view, which one of the following 
would be the best choice for a low fat, 
 high fibre light meal?” 
“Diet strawberry yoghurt – sultanas – a muesli bar – wholemeal 
biscuits with cheddar cheese – I don’t know” 
 Score 0-8 N/A Adapted from 
Parmenter and 
Wardle (429) 
        
 “In your view, which one of the following “Grilled chicken – cheddar cheese on wholemeal toast – baked      
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Measure  Item type Range Cronbach’s α Source 
would be the best choice for a low fat, high 
fibre light meal?” 
beans on wholemeal toast – quiche – I don’t know” 
 “In your view, which kind of sandwich do 
you think is the lower kilojoule (calorie) 
choice)” 
One made of two thick slices of bread with a thin slice of 
cheddar cheese – one made of two thin slices of bread with a 
thick slice of cheddar cheese – I don’t know” 
     
 “Many people eat spaghetti Bolognese 
(pasta with a tomato and meat sauce). In 
your view, which one of the following do 
you think is the lower fat option?” 
“A large amount of pasta with a small amount of meat sauce – a 
small amount of pasta with a large amount of meat sauce – I 
don’t know” 
     
 “If a person wanted to reduce the amount 
of fat in their diet, but didn’t want to give 
up hot chips, which one of the following do 
you think would be the best choice?” 
“Thick cut chips – thin cut chips – crinkly cut chips – I don’t 
know” 
     
 “If a person felt like something sweet, but 
was trying to cut down on sugar, which 
one of the following do you think would be 
the best choice?” 
“Honey on toast – a cereal snack bar – a plain sweet biscuit (e.g. 
Marie biscuit or Arrowroot or Digestive)” 
     
 “In your view, which one of the following 
would be the best choice for a low kilojoule 
(calorie) dessert?” 
“A small bowl of stewed fruit – a small tub of regular strawberry 
yoghurt – 2 wholemeal biscuits with cheddar cheese – a slice of 
carrot cake with cream cheese topping – I don’t know” 
     
 “In your view, which one of the following 
would be the best choice for a low kilojoule 
(calorie) drink? 
“Soft-drink – cordial – fruit juice – diet cordial or diet soft-drink – 
I don’t know” 
    
       
Barriers – personal       
 “The following questions are about barriers 
you might experience to eating a healthy 
diet. How important are the following 
“Do not have enough information about a healthy diet” 
“Do not have the motivation to eat a healthy diet” 
“Do not enjoy eating healthy foods” 
 Scale 6-18 0.82 Adapted from 
Andajani-Sutjahjo 
et al. (430) 
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Measure  Item type Range Cronbach’s α Source 
barriers to you eating a healthy diet?” “Do not have the skills to plan, shop for, prepare or cook healthy 
foods” 
“Do not have access to healthy foods” 
“Not able to buy healthy foods that are inexpensive” 
Barriers – social       
 “The following questions are about barriers 
you might experience to eating a healthy 
diet. How important are the following 
barriers to you eating a healthy diet?” 
“No partner’s support to eat a healthy diet” 
“No children’s support to eat a healthy diet” 
“No friends’ support to eat a healthy diet” 
“Not having time to prepare or eat healthy foods because of 
job” 
“Not having time to prepare or eat healthy foods because of 
family commitments” 
 Scale 5-15 0.84 Adapted from 
Andajani-Sutjahjo 
et al. (430) 
Social capital – participation       
 “How often have you done any of the 
following activities in the past 12 months” 
“Visited family or had family visit?” 
“Visited friends or had friends visit?” 
“Visited neighbours or had neighbours visit?” 
“Been to a café or restaurant?” 
“Been to a social club?” 
“Been to the cinema or theatre?” 
“Been to a party or dance?” 
“Played sport?” 
“Been to the gym or exercise class?” 
“Been to a class (e.g. cooking, language)?” 
“Been involved in a hobby group?” 
“Been involved in a singing/acting/music group?” 
“Been involved in a self-help or support group?” 
“Been involved in a resident or community action group?” 
“Been involved in a political party, trade union or political 
campaign?” 
 Scale 22-88 0.72 Adapted from Baum 
et al. (326) 
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Measure  Item type Range Cronbach’s α Source 
“Been involved in a campaign or action to improve social or 
environmental conditions?” 
“Been involved in local government?” 
“Been involved in a volunteer organization or group?” 
“Been involved in a school related group?” 
“Been involved in an ethnic group?” 
“Been involved in a service club?” 
“Attended church?” 
Eating alone       
 “About how often do you usually eat meals 
(including breakfast, lunch, and dinner):” 
“On your own”  Individual 
question 
N/A N/A N/A 
Food availability/quality       
 “How much do you agree or disagree with 
the following:” 
 
 
“A large selection of fruit and vegetables are available in my 
neighbourhood” 
“The fresh fruit and vegetables in my neighbourhood are of high 
quality” 
“A large selection of low-fat products are available in my 
neighbourhood” 
 Scale 3-15 0.88 Adapted from 
Mujahid et al. (433) 
*Six items each were positively- and inversely-framed questions. Inversely-framed questions were reverse-coded so that a high score indicated positive perceptions of ageing 
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5.3.3 Covariates 
Based on the existing literature, sociodemographic factors, and health 
behaviours have been shown to be associated with fruit and vegetable intake 
and therefore were considered as covariates in the current study (102, 257, 394). 
Sociodemographic factors included age, sex, relationship status, urban-rural 
location, educational attainment, income, homeownership, healthcare card and 
employment status. Health behaviours included leisure-time physical activity, 
prevalent disease, and smoking status, and BMI. These potential covariates were 
assessed at baseline for their associations with the outcomes in this study, and 
those found to be positively associated with FV intake or FV variety were 
included in the multivariate models. 
Sociodemographic factors 
Healthcare card included concession cards from the Department of Veterans’ 
Affairs, Healthcare Card (including low income health are card), Pensioner 
Concession Card, Commonwealth Seniors Health Card and any other health 
related concession card. Healthcare card and diet subsequently showed no 
significance and was therefore excluded as a covariate. Employment status 
responses were reduced to four categories: Full-time, part-time, non-earning, 
and retired. 
Relationship status was reduced three categories: married-cohabiting, 
separated-divorced-widowed, and never married. This variable was recoded due 
to the similarity of experiential factors. For example, the experience of being 
married or living with a partner may be similar particularly with regard to division 
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of domestic roles. Although the traditional family unit has changed, there 
remains a gender divide whereby more women than men take on the role of 
food giver (336). The item separated-divorced-widowed has been collapsed to a 
singular category for similar reasons. Respondents may have previous partner 
support in the form of food provision, which may affect health when no longer 
there. Never married is a unique group. Although it is not known that a single, 
never partnered person has better nutrition knowledge and cooking skills than 
others in this age group, it warrants its own group given the lack of experience of 
having lived with a significant other. 
Urban-rural location was categorized as living in an urban or rural setting. Full 
details of the designation of suburbs into urban and rural categories have been 
described in Chapter 3.2.2. 
Educational attainment was collapsed to three groups. These resulted in the 
categories “up to and including year 10”, “year 12, a trade, certificate or 
diploma”, and “university degree and further tertiary education”. 
Homeownership was coded into two groups, categorized as yes or no. Where 
respondents owned their home outright or had a mortgage they were entered 
into the “yes” for homeownership group, all others participants were entered 
into the “no” group. 
Income was considered as a measure of SEP (273, 434, 435). Participants were 
asked to record their average gross income per week from one of 15 responses, 
ranging from no income to $4000+, and included the categories “don’t know”, 
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and “don’t want to answer”. However it was subsequently excluded due to the 
high occurrence of missing data (n=373), and participants who did not want to 
answer the question (n=430). Consequently, education and homeownership was 
used as measures for SEP. These socioeconomic circumstances have shown to be 
useful measures for SEP in past literature (380, 436). Multicollinearity between 
education and homeownership was tested using the variance inflation factor 
(VIF) tool in STATA. In general, a VIF value of greater than 10 may warrant further 
exploration since this may indicate the two variables are measuring the same 
thing and therefore one of the variables would be redundant (437). The mean 
VIF value for education and homeownership was 1.26 which indicates these two 
variables are measuring different things and for that reason it was decided to use 
both variables as indicators for SEP. 
Health-related factors 
Leisure-time PA data were captured using the IPAQ-L questionnaire (438). This 
study used leisure-time PA only since it has shown to be a better determinant of 
self-perceived fitness than work- or active transport-related PA (376, 395). 
Leisure time physical activity hours were converted to metabolic equivalent of 
task (MET) hours per week. Smoking status was categorized as “never smoked”, 
“used to smoke” and “smoke”. Weight and height were self-reported by 
participants and BMI was calculated as weight (in kilograms) divided by height2 
(in metres). The BMI variable was treated as a continuous variable. 
Chronic illness was investigated as a possible covariate using self-reported 
responses to the question “Has a doctor ever told you that you have …” Chronic 
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disease in this instance was defined as being diagnosed with diabetes, stroke or 
heart disease, as these conditions contribute substantially to the morbidity and 
mortality of older Australians. If participants answered “yes” to any of these 
diseases, they were designated with having chronic illness. However, in final 
analysis, this category was not included as a covariate since it was not significant 
for fruit variety in men (B 0.10, 95% CI -0.25, 0.45) or women (B 0.12, 95% 
CI -0.38, 0.62), vegetable variety in men (B 0.26, 95% CI -0.38, 0.90) or women 
(B -0.31, 95% CI -1.05, 0.43), fruit serves per day in men (OR 1.04, 95% CI 0.78, 
1.38) or women (OR 1.04 95% CI 0.72, 1.49) and vegetable serves per day in men 
(OR 1.08, 95% CI 0.77, 1.50) or women (OR 0.99, 95% CI 0.72, 1.38). 
5.3.4 Data analysis 
Stata (Version 12) was used to analyse the data. Men and women were analysed 
separately as there are gender differences in regard to functional health and 
lifestyle behaviours. These include social relationships, food habits and 
perceptions of a healthy diet (337, 439-441). Only participants who had complete 
data, that is, those who responded to all predictor and outcome variables, were 
entered into analysis. A p-value of 0.05 was used to show statistical significance. 
Descriptive statistics were used to summarise participants’ characteristics: 
continuous data are reported as means and standard deviations, while 
categorical data are presented as frequencies. Where CI resulted in a figure 
<0.995, the CI was rounded up to 1.00. 
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Ordinal regression models were used to explore predictors at baseline (2010) 
and FV consumption, measured as number of serves per day, four years later. 
Crude data are reported. Sociodemographic factors and issues such as exercise, 
smoking status and BMI are important aspects of health, therefore these models 
have adjusted for these factors, and are consistent with the literature (337, 394). 
Model one adjusts for sociodemographic details, namely, age, relationship 
status, urban-rural location, education, and homeownership. Model two 
additionally adjusts for health, that is, leisure-time PA and smoking status. Model 
3 additionally adjusts for BMI, since body weight may mediate effect of 
determinants on FV intake.  
Linear regression models were used to explore predictors at baseline (2010) of 
FV variety, measured as number of different FV consumed in a week, four years 
later. Crude data is reported, as well as the three models outlined above for 
predictors and FV consumption. 
5.4 Results 
5.4.1 Participants characteristics 
A total of 4082 adults participated in the WELL study at baseline (2010), and 
2542 participants responded at T3. To be included in the current study it was 
required that each participant had complete sets of data: this included 
covariates, the determinants being investigated at baseline, and the responses to 
the questions concerning FV serves per day, and the FFQ (described in detail in 
Chapter 3.3.1) at T3. This resulted in 1835 participants (m: n=907, w: n=929) 
being eligible for inclusion in this analysis. The majority were partnered (m: 85%, 
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w: 76%), and owned their home or had a mortgage (m: 92%, w: 92%). More men 
attained year 12 education (40%), than women (33%), and more men were 
diagnosed with a chronic illness (22%), than women (15%) (Table 5.2). 
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Table 5.2: Characteristics of participants in the Wellbeing, Eating and Exercise for a Long Life 
study at T3 (2014), for men (n=907) and women (n=929) 
Characteristic 
Men 
(n=907) 
Women 
(n=929) p value 
Age at survey, mean (SD) 
   Age range 
60 (3.06) 
55-66 years 
60 (3.16) 
55-66 years 
0.526 
Urban-rural dwelling, n (%)   0.483 
   Urban area 441 (48.7) 437 (47.0)  
   Rural area 465 (51.3) 492 (53.0)  
Health card holder, n (%)   <0.001 
   DVA, Health care card, Pensioner concession, 
   Commonwealth seniors health card, other 
251 (28.6) 348 (38.0)  
   No concession card 628 (71.4) 74 (62.0)  
Homeownership, n (%)   0.988 
   Owns or has mortgage 834 (92.0) 855 (92.0)  
   Rents, rent free or boarder 72 (8.0) 74 (8.0)  
Relationship status, n (%)   <0.001 
   Married or living together 767 (84.6) 709 (76.3)  
   Separated, divorced or widowed 90 (9.9) 183 (19.7)  
   Never married 49 (5.4) 37 (4.0)  
Educational attainment, n (%)   0.001 
   Up to year 10 246 (27.2) 317 (34.1)  
   Year 12, trade or diploma 369 (40.7) 305 (32.8)  
   University degree or higher degree 291 (32.1) 307 (33.1)  
Employment status, n (%)   <0.001 
   Working full-time 437 (48.6) 184 (19.9)  
   Working-part time 160 (17.8) 304 (32.9)  
   Unemployed/housekeeping-parenting/studying 
   full-time 
38 (4.2) 99 (10.8)  
   Retired 265 (29.4) 336 (36.4)  
Smoking status, n (%)   <0.001 
   Never smoked 423 (46.7) 539 (58.0)  
   Used to smoke 379 (41.8) 312 (33.6)  
   Current smoker 104 (11.5) 78 (8.4)  
Diagnosed chronic illness, n (%)   <0.001 
   Yes 198 (22.3) 137 (15.2)  
   No 692 (77.7) 766 (84.8)  
Leisure-time physical activity hours/week, 
   mean (SD) 
18.4 (26.2) 17.9 (21.9) 0.629 
BMI (kg/m2), mean (SD) 27.3 (4.5) 26.6 (5.3) 0.002 
Fruit serves per day at T3   < 0.001 
   Do not eat or less than one serve 142 (15.7) 78 (8.4)  
   One serve 281 (31.0) 210 (22.6)  
   Two serves 285 (31.5) 360 (38.8)  
   Three serves 143 (16.1) 199 (21.4)  
   Four serves 37 (4.1) 62 (6.7)  
   Five serves or more 15 (1.6) 20 (2.1)  
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Characteristic 
Men 
(n=907) 
Women 
(n=929) p value 
Vegetable serves per day at T3   < 0.001 
   Do not eat or less than one serve 36 (4.0) 20 (2.1)  
   One serve 239 (26.4) 105 (11.3)  
   Two serves 258 (28.5) 194 (21.9)  
   Three serves 218 (24.0) 276 (29.7)  
   Four serves 95 (10.5) 205 (22.1)  
   Five serves or more 60 (6.6) 129 (13.9)  
Variety consumed per week at T3, mean (SD) 
   
   Fruit variety 4.1 (2.4) 5.2 (2.5) <0.001 
   Vegetable variety 11.5 (4.2) 12.8 (3.9) <0.001 
   Total fruit and vegetable variety 15.6 (5.6) 17.9 (5.4) <0.001 
Note: Chi squared test (%) was performed for categorical data and T-test (mean, SD) for continuous 
data. Health card is a concession card in Australia providing medicines and other consumables at 
discounted prices. Educational attainment (yr12-trade-diploma - year 12, trade or apprenticeship, 
diploma or certificate; university - university and further tertiary education); smoking status (current 
smoker – regular or occasional smoker); variety consumed per week: fruit – maximum 9 variants, 
vegetable – maximum 20 variants. 
 
5.4.2 Associations between covariates and diet 
Results from the regression models show compared to being married or 
cohabiting, being separated, divorced or widowed was associated with lower 
vegetable intake (serves per day) for men (OR 0.35, 95% CI 0.23, 0.55) and 
women (OR 0.60 95% CI 0.44, 0.82). Similarly, compared to living with a partner, 
being separated, divorced or widowed was associated with lower vegetable 
variety for men (B -0.49, 95% CI -2.41, -0.58) and women 
(B -1.04, 95% CI -1.77, -0.31) (Table 5.3 and Table 5.4). 
For men, education level (obtaining a university degree or higher) is positively 
associated with fruit variety (B 0.81, 95% CI 0.39, 1.22) and vegetable variety 
(B 0.87, 95% CI 0.34, 1.71). Similarly for women, attaining a university degree or 
higher is positively associated with fruit intake (serves per day) (OR 1.73, 95% 
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CI 1.35, 2.21) and vegetable intake (serves per day) (OR 1.59, 95% CI 1.20, 2.10), 
and increased fruit variety (B 0.80, 95% CI 0.41, 1.20) (Table 5.3 and Table 5.4). 
For women, leisure-time PA is positively associated with fruit intake (serves per 
day) (OR 1.01, 95% CI 1.01, 102) and vegetable intake (serves per day) (OR 1.01, 
95% CI 1.00, 1.01), and fruit variety (B 0.02, 95% CI 0.01, 0.02) and vegetable 
variety (B 0.02 , 95% CI 0.00, 0.03). Whereas for men, leisure-time PA was 
positively associated only with fruit variety (B 0.01, 95% CI 0.00, 0.01) (Table 5.3 
and Table 5.4). 
Compared to never having smoked, smoking was associated with lower fruit 
intake (serves per day) in men and women (m: OR 0.35, 95% CI 0.24, 0.53, w: OR 
0.30, 95% CI 0.18, 0.48), and lower vegetable intake (serves per day) in men (OR 
0.52, 95% CI 0.34, 0.80). Similarly, smoking status is inversely associated with 
fruit variety in men and women (m: B -0.75, 95% CI -1.28, -0.22, w: B -1.16, 95% 
CI -1.89, -0.43) (Table 5.3 and Table 5.4). 
No associations were found between healthcare card holder and diet, nor 
chronic illness and diet. These variables were therefore not included as 
covariates in regression analysis when examining associations between 
predictors and FV consumption or predictors and FV variety (Table 5.3 
and Table 5.4). 
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Table 5.3:  Ordinal regressions examining associations between covariates at baseline (2010) 
and fruit and vegetable intake at T3 (2014), for men (n=906) and women (n=929) in 
the Wellbeing, Eating and Exercise for a Long Life study 
 Fruit serves per day  Vegetable serves per day 
 OR (95% CI) p  OR (95% CI) p 
Age (at survey)     
  Men 1.03 (0.99, 1.07) 0.193 1.03 (0.99, 1.06) 0.146 
  Women 1.04 (1.01, 1.08) 0.021 0.98 (0.95, 1.02) 0.321 
Relationship status 
    
  Men     
  Married-cohabiting Reference  Reference  
  Sep-divorced-widow 0.69 (0.44, 1.08) 0.103 0.35 (0.23, 0.55) <0.001 
  Never married 0.74 (0.37, 1.50) 0.405 0.68 (0.41, 1.14) 0.146 
  Women     
  Married-cohabiting Reference  Reference  
  Sep-divorced-widow 1.17 (0.87, 1.58) 0.302 0.60 (0.44, 0.82) 0.001 
  Never married 1.31 (0.61, 2.80) 0.494 1.38 (0.63, 2.99) 0.417 
Urban-rural location 
    
  Men     
  Urban Reference  Reference  
  Rural 0.89 (0.69, 1.14) 0.359 1.39 (1.12, 1.74) 0.003 
  Women     
  Urban Reference  Reference  
  Rural 0.98 (0.73, 1.31) 0.888 1.30 (0.95, 1.77) 0.097 
Educational attainment 
   
  Men     
  Up to year 10 Reference  Reference  
  Yr12-trade-diploma 0.86 (0.63, 1.18) 0.363 1.12 (0.84, 1.50) 0.427 
  University degree  1.27 (0.92, 1.74) 0.144 1.17 (0.86, 1.60) 0.312 
  Women     
  Up to year 10 Reference  Reference  
  Yr12-trade-diploma 1.21 (0.93, 1.56) 0.159 1.32 (1.00*, 1.76) 0.053 
  University degree 1.73 (1.35, 2.21) <0.001 1.59 (1.20, 2.10) 0.001 
Homeownership 
    
  Men     
  Yes Reference  Reference  
  No 0.81 (0.49, 1.34) 0.414 0.65, (0.43, 0.98) 0.038 
  Women     
  Yes Reference  Reference  
  No 0.66 (0.44, 1.00*) 0.050 0.62 (0.41, 0.93) 0.020 
Healthcare card 
holder 
    
  Men     
  Yes Reference  Reference  
  No 1.23 (0.98, 1.54) 0.081 1.19 (0.92, 1.54) 0.185 
  Women     
  Yes Reference  Reference  
  No 1.04 (0.80, 1.34) 0.793 1.01 (0.79, 1.28) 0.964 
Employment status 
    
  Men     
  Full-time Reference  Reference  
  Part-time 1.08 (0.80, 1.46) 0.621 1.24 (0.89, 1.74) 0.210 
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 Fruit serves per day  Vegetable serves per day 
 OR (95% CI) p  OR (95% CI) p 
  Non-earning 0.88 (0.51, 1.54) 0.665 0.60 (0.33, 1.10) 0.101 
  Retired 1.15 (0.86, 1.54) 0.355 1.21 (0.95, 1.54) 0.114 
  Women     
  Full-time Reference  Reference  
  Part-time 0.80 (0.55, 1.15) 0.226 0.95 (0.73, 1.24) 0.724 
  Non-earning 0.81 (0.53, 1.23) 0.321 1.48 (0.95, 2.29) 0.080 
  Retired 0.86 (0.62, 1.21) 0.391 1.15 (0.89, 1.49) 0.280 
Leisure-time PA hrs/week 
   
  Men 1.00 (1.00*, 1.01) 0.335 1.00 (1.00*, 1.01) 0.408 
  Women 1.01 (1.01, 1.02) <0.001 1.01 (1.00, 1.01) 0.048 
Chronic illness 
    
  Men     
  Yes Reference  Reference  
  No 1.04 (0.78, 1.38) 0.792 1.08 (0.77, 1.50) 0.660 
  Women     
  Yes Reference  Reference  
  No 1.04 (0.72, 1.49) 0.841 0.99 (0.72, 1.38) 0.964 
Smoking status 
    
  Men     
  Never smoked Reference  Reference  
  Used to smoke 0.60 (0.48, 0.77) <0.001 0.88 (0.68, 1.14) 0.333 
  Current smoker 0.35 (0.24, 0.53) <0.001 0.52 (0.34, 0.80) 0.003 
  Women     
  Never smoked Reference  Reference  
  Used to smoke 0.78 (0.61, 1.01) 0.055 1.09 (0.85, 1.39) 0.519 
  Current smoker 0.30 (0.18, 0.48) <0.001 0.80 (0.51, 1.27) 0.353 
BMI 
    
  Men 0.99 (0.97, 1.01) 0.292 0.96 (0.94, 0.99) 0.003 
  Women 0.98 (0.96, 1.00*) 0.026 1.01 (0.99, 1.03) 0.451 
Note: Highlighted figures denote significance (p<0.05). Relationship status (sep-div-widow 
is separated, divorced or widowed); educational attainment (university degree – 
university degree or further tertiary education); homeownership (yes - owns outright or 
has a mortgage); leisure-time PA (hrs per week); smoking status (current smoker – regular 
or occasional smoker). 
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Table 5.4: Linear regressions examining associations between covariates at baseline (2010) and fruit and vegetable intake at T3 (2014),  
for men (n=906) and women (n=929) in the Wellbeing, Eating and Exercise for a Long Life study 
 Fruit variety  Vegetable variety  Fruit and vegetable variety 
 B (95% CI) p  B (95% CI) p  B (95% CI) p 
Age (at survey)         
   Men 0.04 (-0.03, 0.11) 0.243  -0.02 (-0.12, 0.07) 0.666  0.02 (-0.13, 0.16) 0.798 
   Women 0.04 (-0.01, 0.09) 0.083  -0.06 (-0.14, 0.03) 0.193  -0.01 (-0.13, 0.10) 0.805 
Relationship status         
   Men         
   Married or cohabiting Reference   Reference   Reference  
   Separated, divorced or widowed -0.24 (-0.70, 0.23) 0.315  -1.49 (-2.41, -0.58) 0.002  -1.73 (-2.97, -0.50) 0.007 
   Never married -0.12 (-0.86, 0.61) 0.736  -1.70 (-2.78, -0.63) 0.002  -1.83 (-3.45, -0.21) 0.027 
   Women         
   Married or cohabiting Reference   Reference   Reference  
   Separated, divorced or widow -0.18 (-0.59, 0.24) 0.402  -1.04 (-1.77, -0.31) 0.006  -1.22 (-2.15, 0.29) 0.011 
   Never married -0.51 (-1.41, 0.40) 0.267  -1.85 (-3.34, -0.35) 0.016  -2.35 (-4.46, -0.25) 0.029 
Urban-rural location         
   Men         
   Urban Reference   Reference   Reference  
   Rural -0.27 (-0.58, 0.03) 0.075  0.78 (0.21, 1.35) 0.008  0.50 (-0.28, 1.28) 0.203 
   Women         
   Urban Reference   Reference   Reference  
   Rural 0.03 (-0.32, 0.38) 0.858  0.64 (0.16, 1.13) 0.010  0.68 (-0.02, 1.37) 0.058 
Educational attainment         
   Men         
   Up to year 10 Reference   Reference   Reference  
   Year 12, trade or diploma 0.01 (-0.40, 0.41) 0.976  0.44 (-0.28, 1.15) 0.228  0.44 (-0.54, 1.42) 0.370 
   University degree or post grad 0.81 (0.39, 1.22) <0.001  0.87 (0.34, 1.71) 0.042  1.68 (0.60, 2.76) 0.003 
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 Fruit variety  Vegetable variety  Fruit and vegetable variety 
 B (95% CI) p  B (95% CI) p  B (95% CI) p 
   Women         
   Up to year 10 Reference   Reference   Reference  
   Year 12, trade or diploma 0.40 (-0.02, 0.82) 0.065  0.41 (-0.15, 0.97) 0.151  0.81 (-0.03, 1.58) 0.042 
   University degree 0.80 (0.41, 1.20) <0.001  0.34 (-0.14, 0.82) 0.162  1.15 (0.43, 1.87) 0.002 
Homeownership         
   Men         
   Yes Reference   Reference   Reverence  
   No -0.39 (-0.95, 0.17) 0.171  -1.13 (-2.31, 0.06) 0.062  -1.52 (-3.06, 0.02) 0.053 
   Women         
   Yes Reference   Reference   Reference  
   No -0.27 (-0.81, 0.27) 0.325  -1.04 (-2.16, 0.08) 0.068  -1.31 (-2.72, 0.10) 0.068 
Healthcare card holder         
   Men         
   Yes Reference   Reference   Reference  
   No 0.09 (-0.25, 0.42) 0.611  -0.07 (-0.67, 0.53) 0.811  0.01 (-0.78, 0.80) 0.973 
   Women         
   Yes Reference   Reference   Reference  
   No 0.22 (-0.17, 0.61) 0.258  0.50 (-0.08, 1.09) 0.092  0.73 (-0.13, 1.58) 0.095 
Employment status         
   Men         
   Full-time Reference   Reference   Reference  
   Part-time 0.35 (-0.14, 0.84) 0.158  0.18 (-0.54, 0.91) 0.613  0.54 (-0.43, 1.50) 0.272 
   Non-earning 0.25 (-0.47, 0.96) 0.493  -0.17 (-1.60, 1.27) 0.820  0.08 (-1.66, 1.82) 0.926 
   Retired 0.26 (-0.09, 0.62) 0.147  -0.13 (-0.81, 0.56) 0.714  0.14 (-0.75, 1.02) 0.759 
   Women         
   Full-time Reference   Reference   Reference  
   Part-time 0.22 (-0.37, 0.81) 0.458  0.39 (-0.31, 1.08) 0.272  0.61 (-0.45, 1.66) 0.255 
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 Fruit variety  Vegetable variety  Fruit and vegetable variety 
 B (95% CI) p  B (95% CI) p  B (95% CI) p 
   Non-earning -0.12 (-0.78, 0.54) 0.728  -0.29 (-1.29, 0.71) 0.564  -0.41 (-1.86, 1.04) 0.580 
   Retired -0.26 (-0.75, 0.22) 0.287  -0.08 (-0.74, 0.57) 0.798  -0.35 (-1.28, 0.59) 0.465 
Leisure-time PA hrs/week         
   Men 0.01 (0.00, 0.01) 0.035  0.00 (-0.01, 0.01) 0.482  0.01 (0.00, 0.03) 0.159 
   Women 0.02 (0.01, 0.02) <0.001  0.02 (0.00, 0.03) 0.037  0.03 (0.01, 0.05) 0.001 
Chronic illness         
   Men         
   Yes Reference   Reference   Reference  
   No 0.10 (-0.25, 0.45) 0.562  0.26 (-0.38, 0.90) 0.415  0.37 (0.45, 1.18) 0.375 
   Women         
   Yes Reference   Reference   Reference  
   No 0.12 (-0.38, 0.62) 0.645  -0.31 (-1.05, 0.43) 0.406  -0.19 (-1.28, 0.89) 0.721 
Smoking status         
   Men         
   Never smoked Reference   Reference   Reference  
   Used to smoke -0.49 (-0.81, -0.18) 0.003  0.04 (-0.47, 0.54) 0.887  -0.46 (-1.12, 0.21) 0.175 
   Current smoker -0.75 (-1.28, -0.22) 0.006  -0.32 (-1.29, 0.66) 0.517  -1.07 (-2.41, 0.27) 0.117 
   Women         
   Never smoked Reference   Reference   Reference  
   Used to smoke -0.55 (-0.93, -0.17) 0.005  0.17 (-0.38, 0.72) 0.531  -0.38 (-1.18, 0.42) 0.346 
   Current smoker -1.16 (-1.89, -0.43) 0.002  -0.19 (-1.16, 0.77) 0.690  -1.35 (-2.80, 0.09) 0.066 
BMI         
   Men -0.01 (-0.05, 0.03) 0.548  -0.01 (-0.08, 0.05) 0.667  -0.02 (-0.12, 0.07) 0.586 
   Women 0.00 (-0.03, 0.03) 0.915  -0.01 (-0.06, 0.05) 0.725  -0.01 (-0.08, 0.06) 0.822 
Note: Highlighted figures denote significance (p<0.05). Relationship status (sep-div-widow – separated, divorced or widowed participants); 
educational attainment (degree – degree or further tertiary education); homeownership (yes - owns outright or has a mortgage); leisure-time 
PA (hrs per week). 
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5.4.3 Associations between determinants and fruit and 
vegetables servings 
Determinants of total FV consumption, and fruit serves per day and vegetable 
serves per day, stratified by gender, are presented (Table 5.5). Unadjusted 
(crude) data are reported, as are model 1 (adjusted for age, relationship status, 
urban-rural location, education, and homeownership), model 2 (additionally 
adjusted for leisure-time physical activity, and smoking status), and model 3 
(additionally adjusted for BMI). The associations described below have been 
adjusted for all covariates. 
Greater outcome expectation is positively associated with fruit intake (serves per 
day) for men and women (m: OR 1.12, 95% CI 1.07-1.18, w: OR 1.13, 95% CI 1.09, 
1.17) and vegetable intake (serves per day) for men and women 
(m: OR 1.05, 95% CI 1.02, 1.09, w: OR 1.06, 95% CI 1.04, 1.09).  
Higher self-efficacy is positively associated with fruit intake (serves per day) for 
men and women (m: OR 1.03, 95% CI 1.02, 1.04, w: 1.04, 95% CI 1.03, 1.05) and 
vegetable intake (serves per day) for men and women (m: OR 1.03, 95% CI 1.02, 
1.04, w: OR 1.03, 95% CI 1.02, 1.04). 
For men, compared to eating alone less than once a week, eating six or more 
meals per week alone is associated with lower vegetable intake (serves per day) 
(OR 0.61, 95% CI 0.44, 0.83), whereas compared to eating alone less than once a 
week for women, eating six or more meals per week alone is associated with 
lower fruit intake (serves per day) (OR, 0.61, 95% CI 0.44, 0.86). 
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A summary table of significant associations between determinants at baseline 
(2010) and FV vegetable serves per day, and variety at T3 (2014), are presented 
in Table 5.5 below. 
Table 5.5: Summary of associations between determinants of fruit and vegetable 
intake and variety at baseline (2010) and fruit and vegetable 
intake at T3 (2014), for men and women in the Wellbeing, Eating and 
Exercise for a Long Life study 
 Men Women 
 Serves Variety Serves Variety 
Determinant Fr Veg Fr Veg Fr Veg Fr Veg 
Outcome expectations X X X X X X X X 
Self-efficacy X X X X X X X X 
Perceptions of ageing  X    X X X 
Nutrition knowledge X X X X X X  X 
Barriers - personal X X  X X X  X 
Barriers – social  X  X  X   
Social participation X X X X X X X X 
Eating alone  X  X X X X  
Food availability X X    X   
Number of associations 15 11 15 11 
Note: ‘X’ indicates significant associations (P<0.05).  
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Table 5.6: Ordinal regression models for determinants at baseline (2010) on fruit and vegetable intake at T3 (2014) in men (n=906) and women (n=929) in the 
Wellbeing, Eating and Exercise for a Long Life study 
 Men  Women 
 Fruit serves per day Vegetable serves per day  Fruit serves per day Vegetable serves per day 
 OR (95% CI) p OR (95% CI) p  OR (95% CI) p OR (95% CI) p 
Outcome expectancies          
   Unadjusted 1.23 (1.07, 1.18) <0.001 1.05 (1.02, 1.09) 0.003  1.15 (1.11, 1.19) <0.001 1.06 (1.04, 1.09) <0.001 
   Model 1 1.13 (1.07, 1.18) <0.001 1.06 (1.02, 1.10) 0.001  1.14 (1.10, 1.18) <0.001 1.06 (1.04, 1.09) <0.001 
   Model 2 1.12 (1.07, 1.18) <0.001 1.05 (1.02, 1.09) 0.003  1.13 (1.09, 1.18) <0.001 1.06 (1.04, 1.09) <0.001 
   Model 3 1.12 (1.07, 1.18) <0.001 1.05 (1.02, 1.09) 0.003  1.13 (1.09, 1.17) <0.001 1.06 (1.04, 1.09) <0.001 
Self-efficacy          
   Unadjusted 1.03 (1.02, 1.04) <0.001 1.04 (1.03, 1.04) <0.001  1.04 (1.03, 1.05) <0.001 1.03 (1.02, 1.04) <0.001 
   Model 1 1.03 (1.02, 1.04) <0.001 1.04 (1.03, 1.05) <0.001  1.04 (1.03, 1.05) <0.001 1.03 (1.02, 1.04) <0.001 
   Model 2 1.03 (1.02, 1.04) <0.001 1.03 (1.02, 1.04) <0.001  1.04 (1.03, 1.05) <0.001 1.03 (1.02, 1.04) <0.001 
   Model 3 1.03 (1.02, 1.04) <0.001 1.03 (1.02, 1.04) <0.001  1.04 (1.03, 1.05) <0.001 1.03 (1.02, 1.04) <0.001 
Perceptions of ageing          
   Unadjusted 1.01 (0.99, 1.04) 0.201 1.04 (1.02, 1.06) 0.001  1.02 (1.00*, 1.04) 0.082 1.04 (1.01, 1.06) 0.003 
   Model 1 1.01 (0.99, 1.03) 0.223 1.03 (1.01, 1.05) 0.007  1.02 (1.00*, 1.05) 0.072 1.03 (1.01, 1.06) 0.006 
   Model 2 1.01 (0.99, 1.03) 0.284 1.03 (1.01, 1.05) 0.012  1.02 (1.00*, 1.05) 0.107 1.03 (1.01, 1.06) 0.009 
   Model 3 1.01 (0.99, 1.03) 0.296 1.03 (1.01, 1.05) 0.015  1.02 (1.00*, 1.05) 0.113 1.03 (1.01, 1.06) 0.009 
Nutrition knowledge         
   Unadjusted 1.14 (1.07, 1.21) <0.001 1.19 (1.12, 1.26) <0.001  1.16 (1.08, 1.25) <0.001 1.35 (1.24, 1.48) <0.001 
   Model 1 1.13 (1.06, 1.20) <0.001 1.18 (1.11, 1.25) <0.001  1.13 (1.05, 1.22) 0.001 1.32 (1.22, 1.44) <0.001 
   Model 2 1.12 (1.05, 1.20) 0.001 1.17 (1.10, 1.24) <0.001  1.12 (1.04, 1.21) 0.003 1.33 (1.22, 1.44) <0.001 
   Model 3 1.12 (1.05, 1.20) 0.001 1.17 (1.10, 1.24) <0.001  1.12 (1.04, 1.21) 0.003 1.33 (1.22, 1.44) <0.001 
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 Men  Women 
 Fruit serves per day Vegetable serves per day  Fruit serves per day Vegetable serves per day 
 OR (95% CI) p OR (95% CI) p  OR (95% CI) p OR (95% CI) p 
Barriers - personal          
   Unadjusted  0.89 (0.84, 0.94) <0.001 0.84 (0.78, 0.90) <0.001  0.89 (0.84, 0.94) <0.001 0.88 (0.85, 0.92) <0.001 
   Model 1 0.90 (0.85, 0.95) <0.001 0.84 (0.78, 0.91) <0.001  0.90 (0.85, 0.96) 0.001 0.88 (0.85, 0.92) <0.001 
   Model 2 0.89 (0.85, 0.95) <0.001 0.84 (0.78, 0.91) <0.001  0.91 (0.85, 0.97) 0.002 0.89 (0.85, 0.93) <0.001 
   Model 3 0.89 (0.84, 0.95) <0.001 0.85 (0.79, 0.92) <0.001  0.91 (0.86, 0.97) 0.004 0.88 (0.84, 0.92) <0.001 
Barriers - social          
   Unadjusted 0.91 (0.83, 1.00) 0.060 0.84 (0.76, 0.94) 0.002  0.94 (0.88, 1.01) 0.105 0.88 (0.83, 0.94) <0.001 
   Model 1 0.93 (0.84, 1.01) 0.095 0.86 (0.77, 0.97) 0.011  0.95 (0.89, 1.03) 0.205 0.90 (0.84, 0.96) 0.001 
   Model 2 0.92 (0.84, 1.01) 0.068 0.86 (0.77, 0.96) 0.008  0.95 (0.88, 1.03) 0.203 0.90 (0.85, 0.96) 0.002 
   Model 3 0.92 (0.84, 1.01) 0.075 0.87 (0.78, 0.98) 0.019  0.96 (0.89, 1.03) 0.276 0.90 (0.84, 0.96) 0.001 
Social capital – participation         
   Unadjusted 1.03 (1.01, 1.05) 0.001 1.03 (1.01, 1.04) <0.001  1.03 (1.02, 1.05) <0.001 1.02 (1.01, 1.04) 0.008 
   Model 1 1.03 (1.01, 1.04) 0.005 1.02 (1.01, 1.04) 0.002  1.03 (1.01, 1.04) <0.001 1.02 (1.00, 1.04) 0.013 
   Model 2 1.02 (1.00, 1.04) 0.019 1.02 (1.01, 1.04) 0.005  1.02 (1.00, 1.03) 0.045 1.02 (1.00, 1.04) 0.048 
   Model 3 1.02 (1.00, 1.04) 0.018 1.02 (1.01, 1.04) 0.003  1.02 (1.00, 1.04) 0.038 1.02 (1.00*, 1.03) 0.052 
Eating alone          
   Unadjusted          
      < 1 meal per week Reference  Reference   Reference  Reference  
      ~ 1 meal per week 0.88 (0.61, 1.25) 0.466 0.59 (0.36, 0.95) <0.031  0.73 (0.46, 1.16) 0.182 0.89 (0.57, 1.37) 0.595 
      2-3 meals per week 0.79 (0.53, 1.18) 0.255 0.85 (0.58, 1.26) 0.427  0.91 (0.61, 1.35) 0.629 0.73 (0.55, 0.97) 0.031 
      4-5 meals per week 0.82 (0.60, 1.12) 0.218 0.64 (0.48, 0.87) 0.004  0.84 (0.55, 1.29) 0.427 0.59 (0.42, 0.83) 0.003 
      ≥ 6meals per week 0.81 (0.56, 1.16) 0.239 0.47 (0.34, 0.64) <0.001  0.70 (0.49, 1.01) 0.056 0.70 (0.52, 0.93) 0.015 
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 Men  Women 
 Fruit serves per day Vegetable serves per day  Fruit serves per day Vegetable serves per day 
 OR (95% CI) p OR (95% CI) p  OR (95% CI) p OR (95% CI) p 
   Model 1 
      < 1 meal per week Reference  Reference   Reference  Reference  
      ~ 1 meal per week 0.89 (0.62, 1.29) 0.545 0.59 (0.36, 0.95) 0.029  0.72 (0.47, 1.10) 0.132 0.89 (0.58, 1.38) 0.611 
      2-3 meals per week 0.78 (0.52, 1.17) 0.230 0.88 (0.60, 1.31) 0.538  0.92 (0.61, 1.37) 0.670 0.77 (0.59, 1.01) 0.057 
      4-5 meals per week 0.81 (0.59, 1.11) 0.191 0.72 (0.53, 0.98) 0.035  0.85 (0.56, 1.29) 0.436 0.61 (0.43, 0.87) 0.006 
      ≥ 6 meals per week 0.84 (0.59, 1.19) 0.330 0.60 (0.43, 0.83) 0.002  0.62 (0.44, 0.87) 0.006 0.83 (0.59, 1.17) 0.293 
   Model 2          
      < 1 meal per week Reference  Reference   Reference  Reference  
      ~ 1 meal per week 0.84 (0.59, 1.19) 0.325 0.56 (0.35, 0.91) 0.018  0.68 (0.44,  1.04) 0.074 0.89 (0.57, 1.37) 0.584 
      2-3 meals per week 0.77 (0.52, 1.15) 0.205 0.88 (0.60, 1.31) 0.540  0.92 (0.61, 1.39) 0.687 0.77 (0.59, 1.00) 0.054 
      4-5 meals per week 0.81 (0.58, 1.13) 0.218 0.72 (0.53, 0.98) 0.035  0.84 (0.55, 1.26) 0.399 0.61 (0.43, 0.87) 0.006 
      ≥ 6 meals per week 0.84 (0.59, 1.19) 0.324 0.60 (0.43, 0.82) 0.002  0.61 (0.43, 0.86) 0.005 0.82 (0.58, 1.16) 0.269 
   Model 3          
      < 1 meal per week Reference  Reference   Reference  Reference  
      ~ 1 meal per week 0.84 (0.59, 1.20) 0.341 0.57 (0.36, 0.92) 0.020  0.68 (0.44, 1.05) 0.079 0.88 (0.57, 1.35) 0.552 
      2-3 meals per week 0.77 (0.52, 1.15) 0.201 0.87 (0.58, 1.30) 0.507  0.93 (0.61, 1.42) 0.750 0.76 (0.58, 0.99) 0.045 
      4-5 meals per week 0.81 (0.58, 1.13) 0.216 0.71 (0.52, 0.96) 0.025  0.84 (0.56, 1.27) 0.401 0.61 (0.42, 0.86) 0.005 
      ≥ 6 meals per week 0.84 (0.60, 1.19) 0.336 0.61 (0.44, 0.83) 0.002  0.61 (0.44, 0.86) 0.005 0.82 (0.58, 1.16) 0.262 
Food availability          
   Unadjusted 1.08 (1.03, 1.13) 0.001 1.12 (1.07, 1.19) <0.001  1.07 (1.01, 1.13) 0.014 1.07 (1.02, 1.12) 0.007 
   Model 1 1.07 (1.02, 1.13) 0.003 1.12 (1.06, 1.18) <0.001  1.06 (1.01, 1.12) 0.031 1.07 (1.03, 1.13) 0.002 
   Model 2 1.06 (1.01, 1.12) 0.010 1.11 (1.05, 1.18) <0.001  1.05 (0.99, 1.11) 0.078 1.07 (1.02, 1.13) 0.003 
   Model 3 1.06 (1.01, 1.12) 0.013 1.11 (1.05, 1.17) <0.001  1.05 (0.99, 1.11) 0.076 1.07 (1.02, 1.13) 0.003 
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 Men  Women 
 Fruit serves per day Vegetable serves per day  Fruit serves per day Vegetable serves per day 
 OR (95% CI) p OR (95% CI) p  OR (95% CI) p OR (95% CI) p 
Note: Highlighted figures denote significance, p<0.05. Unadjusted (crude data). Model 1 (adjusted for age, relationship status, urban-rural, education, 
employment status); model 2 (additionally adjusted for leisure-time PA and smoking status); model 3 (additionally adjusted for BMI); *OR and CI figures whole 
numbers due to rounding. 
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5.4.4 Associations between determinants and fruit and 
vegetable variety 
Determinants of FV variety, and fruit variety and vegetable variety, stratified by 
gender, are presented (m: Table 5.6 and w: Table 5.7). Greater outcome 
expectations are positively associated with fruit variety for men and women 
(m: B 0.14, 95% CI 0.98, 0.19, w: B 0.07, 95% CI 0.02, 0.13) and vegetable variety 
for men and women (m: B 0.17, 95% CI 0.09, 0.25, w: B 0.09, 95% CI 0.02, 0.16), 
when adjusted for all covariates. 
In women, positive perceptions of ageing are associated with greater fruit variety 
(B 0.04, 95% CI 0.01, 0.07) and vegetable variety (B 0.06, 95% CI 0.01, 0.10), 
whereas for men, no such associations were found. 
For the social barriers score, a higher score represents more reported barriers 
and was associated with lower vegetable variety in men (B -0.24, 95% 
CI -0.45, -0.04), whereas for women, no associations were found between social 
barriers and FV variety. The personal barriers score was calculated as per social 
barriers score above. Greater personal barriers were associated with lower 
vegetable variety for both men and women (m: B -0.26, 95% CI -0.40, -0.13, 
w: B -0.23, 95% CI -0.39, -0.08). 
For men, compared to eating alone less than once a week, eating six or more 
meals a week alone is associated with lower vegetable variety (B -0.79, 95% 
CI -1.54, -0.04), but not fruit variety. Whereas for women, compared to eating 
alone less than once a week, eating six or more meals a week alone is associated 
with lower fruit variety (B -0.62, 95% CI -1.01, -0.22) but not vegetable variety.  
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Table 5.7: Linear regression models for determinants at baseline (2010) and fruit and vegetable variety at T3 (2014), for men (n=906) 
in the Wellbeing, Eating and Exercise for a Long Life study 
 Fruit variety  Vegetable variety  FV variety 
 B (95% CI) p  B (95% CI) p  B (95% CI) p 
Outcome expectancies         
   Unadjusted 0.15 (0.93, 0.20) <0.001  0.17 (0.08, 0.25) <0.001  0.29 (0.17, 0.41) <0.001 
   Model 1 0.14 (0.09, 0.19) <0.001  0.17 (0.09, 0.25) <0.001  0.28 (0.16, 0.40) <0.001 
   Model 2 0.14 (0.88, 0.19) <0.001  0.17 (0.09, 0.25) <0.001  0.28 (0.16, 0.40) <0.001 
   Model 3 0.14 (0.09, 0.19) <0.001  0.17 (0.09, 0.25) <0.001  0.28 (0.16, 0.40) <0.001 
Self-efficacy         
   Unadjusted 0.04 (0.02, 0.05) <0.001  0.05 (0.03, 0.08) <0.001  0.09 (0.06, 0.12) <0.001 
   Model 1 0.03 (0.02, 0.04) <0.001  0.05 (0.03, 0.07) <0.001  0.08 (0.05, 0.11) <0.001 
   Model 2 0.03 (0.01, 0.04) <0.001  0.05 (0.03, 0.08) <0.001  0.08 (0.05, 0.11) <0.001 
   Model 3 0.03 (0.01, 0.04) <0.001  0.05 (0.03, 0.08) <0.001  0.08 (0.05, 0.12) <0.001 
Perceptions of ageing         
   Unadjusted 0.03 (-0.00, 0.06) 0.082  0.06 (0.00, 0.12) 0.041  0.09 (0.01, 0.16) 0.025 
   Model 1 0.03 (-0.01, 0.06) 0.104  0.05 (-0.01, 0.10) 0.109  0.07 (-0.00, 0.15) 0.059 
   Model 2 0.02 (-0.01, 0.05) 0.144  0.05 (-0.01, 0.10) 0.111  0.07 (-0.01, 0.14) 0.072 
   Model 3 0.02 (-0.01, 0.05) 0.161  0.05 (-0.01, 0.10) 0.119  0.07 (-0.01, 0.14) 0.080 
Nutrition knowledge        
   Unadjusted 0.15 (0.07, 0.23) <0.001  0.41 (0.25, 0.58) <0.001  0.57 (0.39, 0.75) <0.001 
   Model 1 0.13 (0.04, 0.21) 0.003  0.38 (0.22, 0.53) <0.001  0.50 (0.32, 0.69) <0.001 
   Model 2 0.13 (0.05, 0.21) 0.003  0.38 (0.23, 0.53) <0.001  0.51 (0.33, 0.69) <0.001 
   Model 3 0.13 (0.04, 0.21) 0.003  0.38 (0.22, 0.53) <0.001  0.50 (0.32, 0.69) <0.001 
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 Fruit variety  Vegetable variety  FV variety 
 B (95% CI) p  B (95% CI) p  B (95% CI) p 
Barriers - personal         
   Unadjusted -0.05 (-0.15, 0.04) 0.255  -0.28 (-0.42, -0.14) <0.001  -0.34 (-0.54, -0.13) 0.002 
   Model 1 -0.03 (-0.12, 0.07) 0.546  -0.26 (-0.39, -0.13) <0.001  -0.29 (-0.49, -0.09) 0.005 
   Model 2 -0.02 (-0.12, 0.07) 0.611  -0.26 (-0.40, -0.13) <0.001  -0.29 (-0.49, -0.09) 0.006 
   Model 3 -0.02 (-0.12, 0.08) 0.679  -0.26 (-0.40, -0.13) <0.001  -0.28 (-0.49, -0.08) 0.008 
Barriers - Social         
   Unadjusted -0.08 (-0.21, 0.04) 0.180  -0.29 (-0.49, -0.09) 0.005  -0.38 (-0.67, -0.08) 0.014 
   Model 1 -0.05 (-0.18, 0.08) 0.432  -0.24 (-0.44, -0.05) 0.016  -0.29 (-0.59, 0.00) 0.053 
   Model 2 -0.04 (-0.17, 0.08) 0.503  -0.25 (-0.45, -0.04) 0.018  -0.29 (-0.59, 0.01) 0.061 
   Model 3 -0.04 (-0.16, 0.09) 0.547  -0.24 (-0.45, -0.04) 0.022  -0.28 (-0.59, 0.03) 0.073 
Social capital – participation        
   Unadjusted 0.08 (0.06, 0.10) <0.001  0.10 (0.06, 0.15) <0.001  0.18 (0.13, 0.24) <0.001 
   Model 1 0.07 (0.05, 0.10) <0.001  0.09 (0.05, 0.14) <0.001  0.17 (0.11, 0.22) <0.001 
   Model 2 0.07 (0.05, 0.09) <0.001  0.10 (0.05. 0.14) <0.001  0.17 (0.11, 0.23) <0.001 
   Model 3 0.07 (0.05, 0.10) <0.001  0.10 (0.05, 0.14) <0.001  0.17 (0.11, 0.23) <0.001 
Eating alone         
   Unadjusted         
      < 1 meal per week Reference   Reference   Reference  
      ~ 1 meal per week 0.34 (-0.10, 0.77) 0.129  -0.56 (-1.53, 0.40) 0.249  -0.23 (-1.43, 0.97) 0.707 
      2-3 meals per week 0.26 (-0.25, 0.77) 0.309  -0.12 (-1.10, 0.86) 0.806  0.14 (-1.17, 1.45) 0.831 
      4-5 meals per week -0.12 (-0.54, 0.29) 0.549  -0.89 (-1.82, 0.04) 0.059  -1.02 (-2.16, 0.12) 0.079 
      ≥ 6 meals per week 0.03 (-0.35, 0.41) 0.877  -1.35 (-2.10, -0.60) 0.001  -1.32 (-2.24, -0.40) 0.005 
   Model 1 
        
      < 1 meal per week Reference   Reference   Reference  
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 Fruit variety  Vegetable variety  FV variety 
 B (95% CI) p  B (95% CI) p  B (95% CI) p 
      ~ 1 meal per week 0.35 (-0.10, 0.79) 0.128  -0.51 (-1.42, 0.40) 0.269  -0.16 (-1.30, 0.98) 0.776 
      2-3 meals per week 0.22 (-0.29, 0.73) 0.401  -0.10 (-1.04, 0.85) 0.839  0.12 (-1.17, 1.41) 0.854 
      4-5 meals per week -0.17 (-0.59, 0.24) 0.405  -0.72 (-1.67, 0.22) 0.132  -0.90 (-2.05, 0.26) 0.125 
      ≥ 6 meals per week 0.04 (-0.35, 0.44) 0.831  -0.80 (-1.55, -0.04) 0.038  -0.76 (-1.68, 0.17) 0.109 
   Model 2         
      < 1 meal per week Reference   Reference   Reference  
      ~ 1 meal per week 0.34 (-0.11, 0.79) 0.139  -0.50 (-1.44, 0.43) 0.288  -0.16 (-1.33, 1.00) 0.780 
      2-3 meals per week 0.22 (-0.28, 0.71) 0.380  -0.10 (-1.05, 0.85) 0.840  0.12 (-1.15, 1.40) 0.848 
      4-5 meals per week -0.15( -0.57, 0.26) 0.465  -0.72 (-1.67, 0.22) 0.131  -0.88 (-2.03, 0.28) 0.134 
      ≥ 6 meals per week 0.05 (-0.33, 0.43) 0.790  -0.80 (-1.55, -0.04) 0.038  -0.75 (-1.67, 0.18) 0.111 
   Model 3         
      < 1 meal per week Reference   Reference   Reference  
      ~ 1 meal per week 0.34 (-0.11, 0.79) 0.133  -0.49 (-1.42, 0.44) 0.295  -0.15 (-1.32, 1.02) 0.799 
      2-3 meals per week 0.21 (-0.28, 0.71) 0.390  -0.10 (-1.06, 0.85) 0.828  0.11 (-1.16, 1.38) 0.864 
      4-5 meals per week -0.16 (-0.57, 0.26) 0.449  -0.73 (-1.68, 0.21) 0.128  -0.89 (-2.04, 0.26) 0.128 
      ≥ 6 meals per week 0.06 (-0.32, 0.44) 0.771  -0.79 (-1.54, -0.04) 0.038  -0.74 (-1.65, 0.18) 0.113 
Food availability         
   Unadjusted 0.04 (-0.03, 0.10) 0.290  0.07 (-0.05, 0.20) 0.225  0.11 (-0.05, 0.27) 0.170 
   Model 1 0.01 (-0.05, 0.08) 0.667  0.06 (-0.06, 0.18) 0.318  0.08 (-0.08, 0.23) 0.340 
   Model 2 0.01 (-0.06, 0.07) 0.843  0.06 (-0.06, 0.18) 0.302  0.07 (-0.09, 0.22) 0.375 
   Model 3 0.00 (-0.06, 0.07) 0.896  0.06 (-0.06, 0.18) 0.337  0.06 (-0.09, 0.22) 0.425 
Note: Highlighted figures denote significance (p<0.05). Unadjusted (crude data). Model 1 (adjusted for age, relationship status, 
urban-rural, education, employment status); model 2 (additionally adjusted for leisure-time PA and smoking status); 
model 3 (additionally adjusted for BMI); *OR and CI figures whole numbers due to rounding. 
Chapter 5: Determinants of fruit and vegetable consumption 
160 
 
Table 5.8: Linear regression models for determinants at baseline (2010) and fruit and vegetable variety at T3 (2014), for women (n=929) 
in the Wellbeing, Eating and Exercise for Long Life study 
 Fruit variety  Vegetable variety  FV variety 
 B (95% CI) p  B (95% CI) p  B (95% CI) p 
Outcome expectancies         
   Unadjusted 0.10 (0.04, 0.15) <0.001  0.10 (0.03, 0.17) 0.005  0.12 (0.02, 0.23) 0.024 
   Model 1 0.09 (0.03, 0.14) 0.001  0.09 (0.03, 0.16) 0.008  0.11 (0.00, 0.21) 0.047 
   Model 2 0.07 (0.02, 0.13) 0.005  0.09 (0.02, 0.16) 0.011  0.09 (-0.02, 0.19) 0.107 
   Model 3 0.07 (0.02, 0.13) 0.005  0.09 (0.02, 0.16) 0.011  0.09 (-0.12, 0.19) 0.106 
Self-efficacy         
   Unadjusted 0.04 (0.02, 0.05) <0.001  0.06 (0.04, 0.08) <0.001  0.10 (0.07, 0.13) <0.001 
   Model 1 0.03 ( 0.02, 0.05) <0.001  0.06 (0.04, 0.08) <0.001  0.09 (0.06, 0.12) <0.001 
   Model 2 0.03 (0.02, 0.04) <0.001  0.05 (0.03, 0.08) <0.001  0.08 (0.05, 0.11) <0.001 
   Model 3 0.03 (0.02, 0.05) <0.001  0.06 (0.03, 0.08) <0.001  0.09 (0.06, 0.12) <0.001 
Perceptions of ageing         
   Unadjusted 0.04 (0.01, 0.07) 0.009  0.07 (0.02, 0.11) 0.003  0.11 (0.04, 0.17) 0.002 
   Model 1 0.04 (0.01, 0.07) 0.011  0.06 (0.02, 0.11) 0.005  0.10 (0.04, 0.17) 0.002 
   Model 2 0.04 (0.01, 0.07) 0.020  0.06 (0.01, 0.10) 0.010  0.09 (0.03, 0.16) 0.005 
   Model 3 0.04 (0.01, 0.07) 0.019  0.06 (0.01, 0.10) 0.009  0.09 (0.03, 0.16) 0.005 
Nutrition knowledge        
   Unadjusted 0.12 (0.03, 0.21) 0.008  0.25 (0.11, 0.40) 0.001  0.37 (0.16, 0.59) 0.001 
   Model 1 0.07 (-0.02, 0.17) 0.135  0.22 (0.08, 0.36) 0.003  0.29 (0.08, 0.51) 0.008 
   Model 2 0.06 (-0.03, 0.16) 0.193  0.21 (0.07, 0.36) 0.004  0.28 (0.06, 0.49) 0.012 
   Model 3 0.06 (-0.03, 0.16) 0.188  0.21 (0.07, 0.36) 0.004  0.28 (0.06, 0.49) 0.012 
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 Fruit variety  Vegetable variety  FV variety 
 B (95% CI) p  B (95% CI) p  B (95% CI) p 
Barriers - personal         
   Unadjusted -0.08 (-0.16, 0.01) 0.078  -0.25 (-0.40, -0.09) 0.002  -0.32 (-0.53, -0.11) 0.003 
   Model 1 -0.05 (-0.13, 0.03) 0.242  -0.24 (-0.40, -0.09) 0.003  -0.29 (-0.50, -0.08) 0.007 
   Model 2 -0.03 (-0.11, 0.05) 0.437  -0.23 (-0.39, -0.07) 0.006  -0.26 (-0.46, -0.05) 0.016 
   Model 3 -0.04 (-0.12, 0.04) 0.329  -0.23 (-0.39, -0.08) 0.004  -0.27 (-0.48, -0.07) 0.010 
Barriers - Social         
   Unadjusted 0.00 (-0.12, 0.13) 0.941  -0.15 (-0.36, 0.06) 0.165  -0.14 (-0.45, 0.16) 0.348 
   Model 1 0.03 (-0.10, 0.16) 0.646  -0.13 (-0.34, 0.08) 0.225  -0.10 (-0.40, 0.21) 0.516 
   Model 2 0.04 (-0.08, 0.17) 0.502  -0.11 (-0.32, 0.10) 0.313  -0.06 (-0.36, 0.23) 0.668 
   Model 3 0.04 (-0.09, 0.16) 0.555  -0.11 (-0.32, 0.10) 0.292  -0.07 (-0.37, 0.22) 0.624 
Social capital – participation        
   Unadjusted 0.06 (0.04, 0.08) <0.001  0.09 (0.06, 0.12) <0.001  0.15 (0.11, 0.19) <0.001 
   Model 1 0.05 (0.03, 0.07) <0.001  0.09 (0.06, 0.12) <0.001  0.15 (0.10, 0.19) <0.001 
   Model 2 0.04 (0.02, 0.06) <0.001  0.08 (0.05, 0.12) <0.001  0.12 (0.08, 0.17) <0.001 
   Model 3 0.04 (0.02, 0.06) <0.001  0.18 (0.05, 0.12) <0.001  0.12 (0.08, 0.17) <0.001 
Eating alone         
   Unadjusted         
      < 1 meal per week Reference   Reference   Reference  
      ~ 1 meal per week -0.46 (-0.99, 0.07) 0.087  -0.48 (-1.41, 0.45) 0.309  -0.94 (-2.18, 0.30) 0.136 
      2-3 meals per week -0.06 (-0.59, 0.48) 0.829  0.27 (-0.43, 0.97) 0.445  0.21 (-0.80, 1.22) 0.679 
      4-5 meals per week -0.06 (-0.53, 0.40) 0.785  -0.10 (-0.85, 0.66) 0.796  -0.16 (-1.11, 0.79) 0.735 
      ≥ 6 meals per week -0.63 (-0.99, -0.26) 0.001  -1.01 (-1.56, -0.45) 0.001  -1.63 (-2.34, -0.92) <0.001 
   Model 1         
      < 1 meal per week Reference   Reference   Reference  
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 Fruit variety  Vegetable variety  FV variety 
 B (95% CI) p  B (95% CI) p  B (95% CI) p 
      ~ 1 meal per week -0.50 (-1.00, 0.01) 0.056  -0.49 (-1.43, 0.45) 0.300  -0.99 (-0.22, 0.25) 0.115 
      2-3 meals per week -0.03 (-0.55, 0.49) 0.910  0.33 (-0.38, 1.04) 0.358  0.30 (-0.71, 1.31) 0.553 
      4-5 meals per week -0.00 (-0.47, 0.48) 0.985  0.01 (-0.75, 0.77) 0.982  0.01 (-0.94, 0.97) 0.978 
      ≥ 6 meals per week -0.60 (-0.98, -0.22) 0.002  -0.57 (-1.25, 0.11) 0.101  -1.17 (-2.03, -0.32) 0.008 
   Model 2         
      < 1 meal per week Reference   Reference   Reference  
      ~ 1 meal per week -0.54 (-1.05, -0.03) 0.039  -0.51 (-1.44, 0.42) 0.280  -1.05 (-2.28, 0.19) 0.095 
      2-3 meals per week -0.01 (-0.54, 0.53) 0.979  0.35 (-0.35, 1.06) 0.321  0.35 (-0.66, 1.36) 0.494 
      4-5 meals per week -0.01 (-0.47, 0.45) 0.975  0.00 (-0.77, 0.77) 0.993  -0.00 (-0.94, 0.93) 0.993 
      ≥ 6 meals per week -0.61 (-1.00, -0.22) 0.003  -0.59 (-1.28,  0.10) 0.091  -1.21 (-2.08, -0.33) 0.007 
   Model 3         
      < 1 meal per week Reference   Reference   Reference  
      ~ 1 meal per week -0.55 (-1.06, -0.03) 0.038  -0.51 (-1.44, 0.42) 0.279  -1.06 (-2.29, 0.18) 0.092 
      2-3 meals per week -0.01 (-0.55, 0.52) 0.958  0.35 (-0.36, 1.06) 0.326  0.34 (-0.67, 1.35) 0.506 
      4-5 meals per week -0.01 (-0.47, 0.45) 0.959  0.00 (-0.77, 0.77) 0.997  -0.01 (-0.95, 0.93) 0.982 
      ≥ 6 meals per week -0.62 (-1.01, -0.22) 0.003  -0.60 (-1.29, 0.09) 0.090  -1.21 (-2.09, -0.34) 0.007 
Food availability         
   Unadjusted 0.08 (0.01, 0.14) 0.023  0.01 (-0.08, 0.10) 0.855  0.08 (-0.05, 0.22) 0.233 
   Model 1 0.07 (-0.00, 0.13) 0.055  0.03 (-0.07, 0.12) 0.582  0.09 (-0.05, 0.24) 0.213 
   Model 2 0.05 (-0.02, 0.12) 0.147  0.01 (-0.08, 0.11) 0.779  0.07 (-0.09, 0.22) 0.394 
   Model 3 0.05 (-0.02, 0.12) 0.144  0.01 (-0.08, 0.11) 0.779  0.07 (-0.09, 0.22) 0.393 
Note: Highlighted figures denote significance, p<0.05. Unadjusted (crude data). Model 1 (adjusted for age, relationship status, 
urban-rural, education, employment status); model 2 (additionally adjusted for leisure-time PA and smoking status); 
model 3 (additionally adjusted for BMI); *OR and CI figures whole numbers due to rounding. 
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5.5 Discussion 
The study in this chapter investigated the determinants of fruit intake and 
vegetable intake in a population of adults aged 55 to 65 years. Fruit serves, 
vegetable serves, fruit variety and vegetable variety were considered in this 
analysis. A range of determinants were examined based on the SEM framework, 
and covered outcome expectations, self-efficacy, perceptions of ageing, nutrition 
knowledge and personal and social barriers, social participation, eating alone and 
food availability. 
In summary, for men, all nine determinants examined were found to be 
significantly associated with vegetable intake, although the effect was small in 
some cases. Fewer determinants were found to be associated with fruit intake 
than with vegetable intake (perceptions of ageing, social barriers and eating 
alone were not associated with fruit intake). For women, all determinants except 
‘eating alone’ were significantly associated with vegetable intake and as with 
men, in some cases the magnitude of the association was small. Similarly with 
men, perceptions of ageing and social barriers showed no such associations with 
fruit intake.  
A number of determinants were found to be associated with FV variety. In 
women, associations were detected between perceptions of ageing and fruit 
variety and vegetable variety, whereas in men, no such associations were 
observed. Eating alone six or more meals a week was associated with eating 
lower variety of vegetables compared to eating alone less than one meal a week 
for men but not women, whereas eating alone six or more meals a week was 
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associated with lower variety of fruit compared to eating less than one 
meal/week alone for women, but not men. No associations were noted between 
food availability and fruit variety, or vegetable variety in men or women. 
The present study observed positive associations between FV intake and FV 
variety, and outcome expectations and self-efficacy in both men and women. In 
some cases the effect was small. This may be due in part to the high number of 
items in the self-efficacy scale (17 items) whereas the outcome expectancies for 
fruit serves scale had a relatively low number of items (six items) and presented 
a larger effect. However, this does not wholly explain the findings, but rather 
explains the relative low measure of effect. Regardless, these positive findings 
support previous research that investigated the relationships between outcome 
expectations and self-efficacy, and their roles in FV consumption and/or healthy 
lifestyle behaviours (306-309, 311). Research designed to explore FV behaviours 
in Chinese seniors found correlations between outcome expectancies for FV and 
participants’ belief in reduction of cancer risk. Similarly, self-efficacy was 
positively correlated with FV intake in that study (307). 
Self-efficacy has also been shown to influence FV intake in intervention studies. 
For example, a short intervention was conducted to increase FV intake in 
Canadian men and women aged 20 to 65 years, who ate less than five FV per 
day. Those who were in the self-efficacy group showed increased FV 
consumption at 6 months, although this effect was not maintained at 12 months 
(311). However, this study examined adults from a broad age group, rather than 
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focusing on those around retirement age and therefore it is unclear whether the 
results would be transferable specifically to older age groups. 
Similarly, an observational study designed to assess a cohort of university 
students aged 18 to 57 years on the effects of self-efficacy theories on FV 
consumption used the Canadian Food Guide recommendations of 5-10 servings 
FV per day. Self-efficacy was found to be a strong predictor of eating behaviours 
(306). It should be mentioned that few studies investigate older adults and 
associations between FV variety and outcome expectations, as presented in the 
current study. The existing literature varies by life-stage and study design. For 
example, Hsu et al. (307) used a cross-sectional study design and participants in 
the Strachan et al. (306) study were adults up to 57 years. Similarly, the age of 
the cohort used in the Guillaumie et al. (311) study used all adults up to aged 65 
years. However, these findings support the notion that health promotion 
programmes to increase FV consumption would benefit with the inclusion of 
outcome expectancy and self-efficacy promoting strategies.  
Positive perceptions of ageing have been linked to preventive health behaviours 
(288) and positive health outcomes in later life (442-444), yet little is known 
whether positive perceptions of ageing have an effect on FV intake or the variety 
of FV consumed. The present study found perceptions of ageing to be predictive 
of vegetable intake but not fruit intake in both men and women, and 
associations between positive perceptions of ageing and fruit and vegetable 
variety in women, but not men. 
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It is known there are sex differences in the perceptions of ageing. The Irish 
Longitudinal Study on Ageing (100) found that women view ageing as a cyclical 
event where 32% felt they went through phases of feeling old compared to 24% 
of men, whereas 45% of men viewed ageing as chronic, always being conscious 
of their ageing status. Further research to understand the mechanisms 
underlying this gender divide may be important for development of 
interventions and targeted messages and strategies. 
Huy et al. (445) surveyed a large random sample of German men and women 
aged 50 to 70 years, using a self-reported questionnaire. Health behaviours 
included the type of exercise and duration per week, tobacco and alcohol use, 
and dietary habits (consumption of wholegrains, fruit, vegetables and fish to 
represent a healthy diet, as well as deep-fried foods, white flour food items, 
confectionary to represent a less healthy diet). Results found that people with 
positive perceptions of ageing had better health behaviours than those with 
conventional attitudes to ageing (445). 
Similarly, researchers on the Ohio Longitudinal Study of Ageing and Retirement 
investigated the associations between perceptions of ageing and preventive 
health behaviours (288). The preventive health behaviours used in that study 
included regular health checks, consumption of a balanced diet, and 
maintenance of desired weight, participation in physical activity, limited alcohol 
consumption and avoided tobacco. Researchers concluded that people with 
greater positive perceptions of ageing were more likely to follow preventive 
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health practices over the following twenty years. This effect remained after 
controlling for confounders. 
It should be noted that results of supporting studies and those of the current 
study may vary due to differences in study design. Other studies use shorter 
perceptions of ageing scales (288), longer scales (445), multi-dimensional health 
behaviour scores (288) or investigate functional health as the outcome measure 
(282, 443). 
It is well known that nutrition knowledge is integrally linked with health literacy 
(297, 446, 447), and that men have poorer nutrition knowledge than women 
(290, 291), as well as poorer FV intakes (7, 297). Less well known is whether or 
not nutrition knowledge is associated with FV variety and intake in men and 
women in the peri retirement life-stage. Consistent with studies on nutrition 
knowledge and healthy eating behaviours (265, 296, 297, 299, 448), positive 
associations were found between nutrition knowledge and FV intake in both 
men and women. Associations were observed between nutrition knowledge and 
FV variety in men, but only vegetable variety in women. 
Other studies on nutrition knowledge and FV variety have used various 
predictors, outcome measures and study populations and sample sizes to the 
current study. Such research investigates the relationships between nutrition 
knowledge and socioeconomic differences (449) or uses young people as the 
study population (450, 451). Nevertheless, in their research on FV consumption 
among middle-aged adults, Estaquio et al. (452) investigated socioeconomic 
differences in FV consumption. Higher variety scores were observed with 
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increased education level (rather than specifically nutrition knowledge). Even so, 
similar outcomes were observed whereby FV variety increased with higher 
educational attainment in men, although only with vegetable variety in women. 
Findings from the present study showed higher nutrition knowledge scores were 
associated with higher FV variety in men, but only with vegetable variety in 
women. 
Nutrition knowledge is more than understanding the nutrient content of foods 
and extends to a range of food selection and food preparation knowledge. For 
example, a recent investigation into poor wound healing in patients who had 
type 2 diabetes found scurvy, or vitamin C deficiency, prevalent in those patients 
(453). Vitamin C and zinc are imperative to healing. The patients whose wounds 
did not heal were found to have very little FV in their diets, or no fruit at all. 
Those who did consume vegetables two to three times per week consumed 
vegetables that were overcooked. Authors suggested that in those patients the 
overcooking may have contributed to further losses in vitamin C availability, 
since vitamin C is heat sensitive levels (453, 454). However, it should be noted 
that nutrition knowledge may be a contributing factor rather than a cause, and 
other aspects are at play here. These results suggest not only the importance of 
FV intake and variety in the diet, but also the need for health promotion 
interventions covering food preparation practices that maximize the nutrient 
content. 
Previous research indicates many people are aware that consuming FV is a 
healthy practice, even if the knowledge of the specific health benefits of FV are 
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not known to some (290). It is therefore vital to learn the barriers and influences 
behind FV eating practices. The current study examined personal barriers using 
scores which measured factors such as enjoyment, motivation, cooking skills, 
access to FV and information about a healthy diet. A high personal barrier score 
(that is, the greater the degree of personal barriers) was linked to the 
consumption of fewer FV serves per day in both men and women. These findings 
are consistent with similar studies where one’s liking for FV was found to be 
predictive of FV intake (455, 456). Lack of preparation skills and knowledge of 
dietary guidelines (457), and time and access to FV (456) were found to be 
barriers to consuming more FV. Interestingly, when examining barriers and FV 
variety our study observed personal barriers to be inversely associated with 
vegetable variety only, in men and women. Another study has observed some 
people have the belief that vegetables are consumed only with the evening meal 
whereas fruit is eaten throughout the day (458). Such beliefs would minimise the 
scope to consume a wider variety of vegetables, whilst maximising the potential 
to consume greater fruit variety. 
Social participation is an important aspect of the human condition and impacts 
on physical and mental health. It has also been related to eating habits which 
may exert an important health opportunity for older adults. Positive associations 
were observed between social participation scores and FV intake and variety in 
men and women. These findings illustrate that social interaction has a protective 
effect on dietary behaviours and reinforces results observed in other studies 
(329, 337). The EPIC-Norfolk cohort, whose age was 50 years and over, was 
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utilized by Conklin et al. (337). Living arrangements and social isolation were 
investigated in relation to FV variety. Findings showed that being single, 
widowed and/or living alone were associated with lower FV variety, and this was 
particularly pronounced in men. A previous study from Finland found positive 
associations between social participation and health behaviours in adults aged 
30 years and older. Those adults with high levels of social networks and who 
actively participated in those networks had healthier eating behaviours, 
particularly in their consumption of vegetables (329). However, it should be 
noted that the study design was cross-sectional and as such, causality has not 
been established. 
Levels of carotenoids (which are measures of FV intake) are used in some studies 
on diet quality. For example, the Women’s Health and Aging study cohort was 
used to investigate diet quality and social support (459). Over time, engaging in 
more activities outside the home was associated with higher carotenoid levels. It 
was thought this may have afforded participants greater availability and 
opportunity to eat, when outside the home. Similarly, the importance of social 
factors was shown in the Hertfordshire Cohort Study (460). Involvement in 
leisure-time activities and cognitive leisure-time activities was associated with 
smaller declines in diet quality over a ten-year period. 
The positive effect seen in the present study was small for FV intake. As 
mentioned previously, this may reflect the multi-item nature of the scale 
measuring social participation (22 items), as it would be expected to see a 
smaller magnitude in such situations. Even so, these findings suggest that active 
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social engagement may play a critical role in the dietary behaviours of adults in 
the peri-retirement life-stage, since this is a transitional time when social 
relationships are likely to be reduced. Furthermore, given that population ageing 
is a global phenomenon, greater numbers of older people are exposed to risk of 
social isolation and consequently, poorer health outcomes. Investigation into 
strategies that promote the formation and maintenance of these networks 
warrant further consideration. 
5.6 Strengths and limitations 
This study used a large sample of individuals in mid to late adulthood from 
Victoria, Australia. It is one of few studies investigating the determinants of FV 
intake in this age group and used a longitudinal study design. Baseline data were 
collected and outcomes measured four years later. Diet, food choice and the 
effect of diet occurs over time and therefore when investigating aspects of diet, 
a longitudinal study design can provide data that is more powerful. Furthermore, 
analyses were stratified by gender. This is an important consideration for the age 
group of this study population, since studies have shown men particularly are at 
nutritional risk.  
Some limitations should be highlighted. The self-reported nature of the 
questionnaire may lead to reporting bias which may convey health and eating 
behaviours that were more favourable than those actually carried out. This may 
result in participants consuming fewer FV than reported, and underestimating 
poor health behaviours. In addition, selection bias is a probability with healthy 
responders entering into the study. A third of participants had a university 
Chapter 5: Determinants of fruit and vegetable consumption 
172 
 
education, and this may be associated with more social bias. Although a 
longitudinal study, the health behaviours of the participants prior to the study 
were not known. As mentioned in the previous chapter, the studied population 
achieved higher QoL scores when compared to population norms suggesting the 
health of this cohort may be above average for people in mid to late adulthood 
(399). Further, associations were found between FV intake and variety in many 
of the outcomes in this study, although the magnitude of effect was small in 
some cases. This may be due to the large sample size resulting in even small 
effects being detected.  
5.7 Conclusion 
The results from the present study show the determinants of FV consumption 
are multi-factorial and diverse in people in mid to late adulthood. Although 
associations were seen in both men and women with FV intake four years later, 
gender differences did exist between associations in perceptions of ageing and 
eating alone, and FV intake. Similarly, gender differences were observed 
between perceptions of ageing, nutrition knowledge and eating alone, and FV 
variety. Public health strategies designed to increase FV consumption and 
increase variety of FV in the diet may need to be gender specific. 
As mentioned previously, studies have shown that people who are married or 
cohabiting have better health outcomes than people who are not in a 
relationship, an important consideration in an ageing population. While the 
findings outlined in Chapter 4 highlight the associations between FV 
consumption and QoL measures, the present study investigated the 
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determinants of FV intake and variety. Each of these studies found associations 
between diet and relationship status. As previously stated, QoL is an integral 
component of health. Furthermore, in testing for possible covariates in the QoL 
study, associations were found between relationship status and the mental 
component summary scores for men. In contrast, associations were found 
between relationship status and the physical component summary scores for 
women.  
Moreover, the current study found associations between diet and personal and 
social barriers, eating alone and social participation. Within the scales of these 
domains are questions that connect with elements of having companionship, or 
the support of a partner. For example, questions in the personal barriers scale 
ask about participants’ skills to plan, shop for, prepare or cook healthy foods, and 
their motivation to eat healthy foods. Similarly, the social barriers scale asks 
about partner support to eat a healthy diet.  
Taken together, these findings suggest that relationship status may be an 
important aspect impacting FV intake and variety in older adults and warrant 
further investigation. Clearly there are unknown factors connected to 
relationship status and eating behaviours. Therefore, the following chapter 
employs qualitative methodology to build on these findings, and to investigate in 
greater depth the determinants of eating behaviours between people who are 
partnered and previously partnered. 
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 Exploring eating behaviours and Chapter 6
partnership status in mid to late adulthood 
6.1 Introduction 
Results in the previous two chapters have shown that FV consumption was 
associated with QoL and that outcome expectations, self-efficacy, perceptions of 
ageing, nutrition knowledge, personal and social barriers, social capital, eating 
alone and food availability were determinants of FV intake among a sample of 
middle-aged adults. The SEM (416) was used as a framework for investigation, 
since dietary behaviours are affected by intrapersonal, social and environmental 
factors. 
The previous chapters also demonstrated that relationship status was associated 
with QoL, and with determinants of FV consumption, in that those living with 
partners had better QoL and determinants that predicted higher FV consumption 
relative to people who were separated, divorced or widowed. These findings 
support previous studies in social research that people who are partnered have 
better health outcomes than people who are not partnered (50, 461). The health 
gap between partnered and unpartnered people is likely to have wide-reaching 
personal and social consequences. 
In later life, individuals experience a range of life events such as retirement, 
empty nest syndrome, partner loss through divorce or widowhood, all of which 
may result in declining health. Divorce among people in mid to late adulthood is 
at a high in many high income countries. An American study on rising divorce 
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rate among middle-aged and older adults during 1990 to 2010 showed divorce 
rate in people 50 years and over had doubled. In addition, during 2010, 
approximately one in four divorces were in couples 50 years and over (41). 
Increased longevity and extended lifespans may lead to an increased likelihood 
of separation and divorce in later life. Furthermore, it has been suggested that 
older people are now more reluctant to stay in ‘empty shell’ relationships, that 
is, relationships that are troubled and/or unfulfilling, than once was the case 
(42). 
Widowhood in later life has been shown to result in social exclusion leading to 
feelings of loneliness, declining health, both physical and mental, and financial 
hardship (42). Widowhood can disrupt an individual’s ‘sense of purpose’, 
particularly in older people, and disconnect ‘work roles’ that were in the 
partnership. Those who could adapt and overcome adversity, known as 
resilience, tend to cope better with the consequences of the death of a partner, 
while never-married people show less signs of loneliness than widowed people 
(462). 
Social circumstances such as living alone or without a partner may have 
significant impacts on health and health behaviours such as dietary intake. 
Coupled with an ageing population and an increase in rates of separation, either 
through death or divorce, the threat of food-related poor health and wellbeing is 
likely to increase. Older men are particularly vulnerable to poor nutrition status, 
including eating fewer FV and more so when they live alone (463). However, 
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women are not immune to the adverse effects to their diet, when living alone 
after loss of partnership (131, 464). 
Research on marital disruption in women has shown those women who divorced 
or became widowed ate fewer vegetables and lower variety of vegetables 
compared to those women who remained partnered (50, 52). In addition, 
changing patterns of health behaviours have been associated with higher 
mortality in people who have experienced marital disruption (465). Poor 
nutritional status and subsequent risk of malnutrition has been associated with 
poorer survival in older women, particularly those with less education and who 
live alone (466). 
On the other hand, singlehood has been explained as a multidimensional issue 
that does not conform to a single type (467). The never partnered do not 
experience the loss of a partner and therefore do not experience a loss of 
self-validation seen in some widows. A US study examined the link between 
singlehood and social isolation, and found those who had always been 
unpartnered were more likely to have stronger social ties and better integrate 
into the community than those who were married (468). Similarly, other 
research shows that singlehood confers greater food connections with friends 
and work colleagues, than those who were partnered (336). 
The literature around repartnering in later life is small, and tends to centre on 
marriage or widowhood (50, 52, 469). Studies show that older people entering 
into a union after marriage have a preference for cohabitation over remarriage 
(470), or living together apart (471). However this is dependent on gender and 
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whether the disruption to marriage came about through divorce or widowhood. 
Even so, repartnering can bring about new social relationships, particularly when 
each of the new union have children. 
In contrast, for some people, divorce can also bring a new sense of freedom. 
Although divorce can be a very stressful time and contribute to poor health, for 
some, it may be an escape from conflict or stressful living conditions (472). More 
women now file for divorce than men, particularly in older age groups (473). 
Furthermore, many women state they are happier after divorce than whilst 
married. These factors have important health considerations, and are worthy of 
further investigation. 
6.1.1 Potential mechanisms influencing diet and partnership 
status 
The previous chapters demonstrated influences that inform eating behaviours 
are complex, and factors such as perceptions of ageing, outcome expectations 
and self-efficacy, nutrition knowledge, social relationships and food security, and 
a range of other determinants are associated with dietary intake. Intrapersonal, 
social and environmental factors such as these can interact and shape behaviour, 
which in turn, can influence QoL and health outcomes. However, while evidence 
shows that intrapersonal, social and environmental influences are important 
determinants of diet (256), little is known how these influences might vary 
among people who are partnered and previously partnered. These are important 
factors, particularly when viewed in the context of an ageing population and 
increasing marital disruption. Given that gender roles exist in the dynamics of 
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couples’ daily activities, particularly food involvement (474), unfavourable 
outcomes may be experienced, particularly for men, who experience a change in 
relationship status.  
Divorce or the death of a partner presents not only a major emotional challenge, 
it can also be a major economic disadvantage for many people (475, 476). 
Financial hardship is often an unwanted consequence of divorce or widowhood; 
older people who are divorced have as little as a fifth the wealth of those people 
who are coupled (41), and widowhood can increase the likelihood of poverty, 
particularly among women who were widowed in their 50s (476). Partnership 
transitions such as these can lead to adverse dietary behaviours and subsequent 
poor health outcomes (477). The claim that food cost impacts on diet quality is 
not new (478-480). Historically, lower-income groups have poorer health 
outcomes than higher-income groups. These differentials are independent of 
education, and persist in age (264, 421). 
Although nutrition research has seen a burgeoning interest in the past few 
decades, the determinants of eating behaviours in older people remains poorly 
understood. It is known that people who are partnered have better dietary 
behaviours and health outcomes than people who are divorced or widowed, but 
the mechanisms behind this are little known. An in-depth account of eating 
behaviours can be explored using qualitative research methods not available to 
quantitative methodology. Therefore, the finer details connected to the 
determinants of eating behaviours found in the previous chapter can be teased 
out to provide a comprehensive picture of the underlying influences, offering a 
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detailed picture of the similarities and differences in eating behaviours between 
people who are partnered and those who are previously partnered. 
6.2 Aims 
The aim of this study is to explore, using qualitative methods, the perceived 
intrapersonal, social and environmental determinants of the eating behaviours of 
people in mid to late adulthood who are partnered and previously partnered, 
and identify similarities and differences across the groups. 
6.3 Methods 
In 2007, the Consolidated Criteria for Reporting Qualitative research (COREQ) 
guidelines were developed to guide the reporting of qualitative research. Within 
the guidelines, 32 items were grouped into three domains, namely, research 
team and reflexivity, study design, and data analysis and reporting (Table 6.1). 
Following best research integrity principles, this chapter is underpinned by the 
COREQ guidelines where applicable, to afford the reporting of the qualitative 
component of this thesis the same rigour and comprehensiveness followed in 
the quantitative component (481).
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 Table 6.1: Consolidated Criteria for Reporting Qualitative research (COREQ). Description of the 32-item checklist, grouped into three domains 
 – research team and reflexivity, study design, and analysis and findings 
 Item Guide description 
Domain one: Research team and reflexivity 
 Personal Characteristics  
1 Interviewer-facilitator Which author/s conducted the interview or focus group? 
2 Credentials What were the researcher’s credentials? 
3 Occupation What was their occupation at the time of the study? 
4 Gender Was the researcher male or female? 
5 Experience and training What experience or training did the researcher have? 
Relationship with participants  
6 Relationship established Was a relationship established prior to study commencement? 
7 Participant knowledge of the interviewer What did the participants know about the researcher? 
8 Interviewer characteristics What characteristics were reported about the interviewer-facilitator? 
Domain two: Study design 
Theoretical framework  
9 Methodological orientation and theory What methodological orientation was stated to underpin the study? 
Participant selection  
10 Sampling How were participants selected? 
11 Method of approach How were participants approached? 
12 Sample size How many participants were in the study? 
13 Non-participation How many people refused to participate or dropped out? Reasons? 
Setting  
14 Setting of data collection Where was the data collected? 
15 Presence of non-participants Was anyone else present besides the participants and researchers? 
16 Description of sample What are the important characteristics of the sample? 
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 Item Guide description 
Data collection  
17 Interview guide Were questions, prompts, guides provided by the authors? 
18 Repeat interviews Were repeat interviews carried out? 
19 Audio-visual recording Did the research use audio or visual recording to collect the data? 
20 Field notes Were field notes made during and/or after the interview or focus group? 
21 Duration What was the duration of the interviews or focus group? 
22 Data saturation Was data saturation discussed? 
23 Transcripts returned Were transcripts returned to participants for comment and/or correction? 
Domain three: Analysis and findings  
Data analysis  
24 Number of data coders How many data coders coded the data? 
25 Description of the coding tree Did authors provide a description of the coding tree? 
26 Derivation of themes Were themes identified in advance or derived from the data? 
27 Software What software, if applicable, was used to manage the data? 
28 Participant checking Did participants provide feedback on the findings? 
Reporting  
29 Quotations presented Were participant quotations presented to illustrate the themes-findings? Was each 
quotation identified? 
30 Data and findings consistent Was there consistency between the data presented and the findings? 
31 Clarity of major themes Were major themes clearly presented in the findings? 
32 Clarity of minor themes Is there a description of diverse cases or discussion of minor themes? 
Source: Tong et al. (481) 
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6.3.1 Ethics 
An amendment to ethics approval for the overall WELL study (Project ID: EC 2009-
105, title: Understanding personal, social and environmental influences on 
nutrition and physical activity among adults aged 55-65 living in urban and rural 
areas) from Deakin University Human Research Ethics Committee, was sought for 
this sub-study (Appendix G). Approval was given on 21st May 2015. Written 
consent was received from participants. After transcription, the recordings of all 
the interviews were deleted to ensure privacy and compliance with confidentiality 
protocols. 
6.3.2 Participants and recruitment 
Participants were recruited from March to July 2016 (Autumn-Winter) from 
among those who had participated in the WELL study at T3 (2014). Purposive 
sampling was used to select men and women whose relationship status was 
married or partnered (partnered), or separated, divorced or widowed (previously 
partnered) as recorded in the T3 survey. Never married people were not 
included, since some studies have shown that those who have always been single 
are more likely to have greater food connections with friends and family, and 
integrate into the broader community, than those who are married (336, 468). 
A random sample of 100 people was selected, 50 people from the partnered 
group, and 50 people from the previously partnered group, with even numbers 
of men and women in each. Participants in these groups who had provided a 
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telephone number (necessary for phone interviews) were identified, which 
resulted in 94 people being eligible for the study. 
6.3.3 Procedures 
Invitations to participate were sent to the selected individuals. Invitation packs 
included an invitation letter (Appendix D.1), a plain language statement (Appendix 
D.2) and consent form (Appendix D.3) which included a question on their 
preferred day and time for the interview to take place, and a pre-paid reply 
envelope. Reminders were sent after two weeks to participants who did not make 
contact or return a signed consent form (Appendix D.4). These procedures are 
consistent with previous reminder protocols employed in the WELL study (353, 
482). Invitations mail-outs were staggered in groups of five eligible men and five 
eligible women from the partnered group to allow for timely response and 
scheduling of interviews and transcription. This procedure was followed until all 
themes were saturated for this group. Invitations for the previously partnered 
group followed the same procedures. After completion of the study, participants 
received a thank you letter (Appendix D.5) and a voucher for $20 as compensation 
for the participants’ time commitment to the study. 
A screening process was applied to allow participants to inform any changes in 
relationship status since the completion of the 2014 WELL survey. Participants 
were asked “what is your current relationship status?” If their relationship status 
had changed, they were excluded from the study. The participants whose 
relationship had remained the same as in the T3 survey were eligible to 
participate in the study. 
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6.3.4 Interview procedures 
The candidate interviewed the participants individually by telephone. A 
telephone interview was chosen to minimize participant burden, enable diversity 
of participants’ location, and to ensure that people who were unable to travel 
were not excluded from the study. In addition, a telephone interview offered the 
most cost effective means of gaining in-depth information such as this, and 
avoided the necessary constraints involved with face-to-face interview protocols 
such as the requirement for interviewers to attend interviews in pairs in relation 
to researcher safety protocols (483, 484). Upon receipt of all signed paperwork, 
participants were telephoned to organize a time for the interview. In most cases, 
participants wanted to complete the interview immediately. For the others, the 
participants were phoned at the designated time, and an interview guideline was 
followed (description below). All the interviews took place in a private room, and 
were recorded to ensure information was not lost at the subsequent 
transcription stage. 
6.3.5 Semi-structured interview schedule 
A semi-structured interview guide was developed using the SEM framework and 
included questions about potential intrapersonal, social and environmental 
determinants of eating behaviours (256). The interview guide was derived from 
findings in the earlier chapters of this thesis, and previous research exploring 
health outcomes of men and women who had been widowed or experienced 
marital disruption in later life (40, 41, 132, 464). Broad topic areas included health 
in ageing, food security, nutrition knowledge and social isolation. Participants 
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were asked to discuss the influences they perceived that led to their food choices, 
the importance of health in food choice decision-making, as well as social 
influences on eating, such as eating alone, and environmental factors such as 
distance to food shops, availability of transport, and food costs. Initial interviews 
were used to refine the interview guideline as some of the questions needed to 
be rephrased with additional prompts to gain the detailed information required 
for this study. These alterations were incorporated into the interview guide and 
followed in all subsequent interviews. The interview questions are summarized 
(Table 6.2). 
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Table 6.2: Interview schedule exploring influences of eating behaviours of people in mid to 
late adulthood according to partnership status, using the social ecological 
framework 
SEM influence Interview schedule 
Intrapersonal influences “What would you say are the main things that affect what you eat?” 
“Has this changed over the years” If “yes” – "how has this changed?” 
“What types of foods do you buy in a typical food shopping trip?” 
“How important is it to you to eat healthily as you get older?” 
(prompt) “Why is that?” 
Social influences “Who in your household does the cooking?” 
(if self) – “does your partner cook?” 
(if partner) – “are there occasions when you cook?” “What are 
they?” “What do you cook?” “Has this changed over the years?” 
“How much do other people influence what you eat?” 
(prompt) “family members”, “friends” 
“How important is it to you to have the support of others to eat a 
healthy diet?” (prompt) “Why is that?” 
“How important is it for you to eat with other people?” (clarification 
– as opposed to eating alone) 
“How does that impact on what you eat?” 
“Does it change the types of foods you eat?” 
Environmental influences “Tell me about a typical food shopping trip for you.” “What are the 
things that influence what you buy?” 
“How far do you travel to get to those shops?” 
“How do you get to those shops?” 
“How does cost influence what you buy?” 
“If there was something that would help you eat a diet that was 
healthier, what would it be?” 
(prompt) “Government initiatives?” “Society?” “Friends and family?”  
“Cost?” “Access?” 
Note: a modified interview schedule was used for previously partnered people (with the removal 
of reference to partners). 
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6.3.6 Data management and analysis 
Interviews were digitally recorded and later transcribed verbatim by the 
candidate. After initial contact all personal identifiers were removed from the 
participants’ transcripts. For consistency, the existing ID numbers used for the 
WELL participants were used for the current study. An inductive thematic 
approach was followed (485) which used NVivo qualitative data analysis Software 
(QSR International Pty Ltd Version 10, 2014), enabling ideas to be explored, 
dependent upon participants’ responses. Interview transcripts were explored, 
noting down preliminary ideas. Initial codes were generated in a systematic 
approach using descriptive labels, for example, ‘health’, ‘nutrition awareness’ and 
‘value systems’, and following the structure of the SEM framework (301). 
Transcription extracts were further coded and ordered into relevant sub-themes 
as and when they appeared, for example ‘health → chronic illness’, ‘nutrition 
knowledge-awareness → food involvement’ (485). The candidate additionally 
manually explored the raw transcripts, reading and re-reading the interviews to 
enable immersion into the data (486). Three of the transcripts were randomly 
selected and read by an independent researcher. These transcripts were 
annotated separately without knowledge of the existing codes and labels. The 
separately coded transcripts were then checked for consistency. This method of 
cross-checking has been used as an approximation of objectivity (487, 488).  
The above procedures produced a thematic map whereby quotes from the 
transcripts were linked to major themes, and sub-themes. Partnered and 
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previously partnered groups were examined for similarities and/or differences, 
and discussed accordingly. 
6.3.7 Sociodemographic characteristics 
Sociodemographic characteristics were gathered from participants’ responses to 
the T3 WELL survey (Appendix B.3). As mentioned above, relationship status was 
categorized as partnered and previously partnered. The partnered group included 
people who were either married or cohabiting with a partner, while the 
previously partnered group consisted of people who were separated, divorced or 
widowed. 
Participants’ residence was recorded as either an urban or rural location. The 
designation of suburbs into urban and rural categories has been outlined in 
Chapter 3.2.2. Concession card status (including Healthcare, Pensioner, Senior 
and other concession cards) was recorded. Educational attainment was 
categorized into three groups; up to year 10, year 12 which included technical, 
trade or an apprenticeship, and tertiary education. Employment status was 
collapsed into two categories: retired and not retired. Health was captured using 
smoking status, recorded chronic disease, leisure-time PA data (377) and BMI. In 
addition, fruit serves consumed per day, and vegetable serves consumed per day 
were also reported. These demographic variables were used to describe the 
participants’ characteristics (Table 6.3). 
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6.4 Results 
A total of 94 (m: n=48, w: n=46) invitation packs were sent to potential 
participants. The packs were sent out in batches of five each for men and women 
to avoid participants being contacted and then not required. However, a number 
of mail-outs were made to the previously partnered group before receiving 
responses. 
 In the partnered group, 14 (m: n=7, w: n=7) returned signed consent forms and 
in the previously partnered group, 40 (m: n=19, w: n=21) returned signed 
consent forms. Interviews began with the partnered group and themes were 
quickly saturated, hence the small number of invited participants. There were a 
total of 10 interviews completed for the partnered group (m: n=5, w: n=5). The 
previously partnered group were slower to respond which resulted in a larger 
number of invited participants. There were a total of 13 interviews completed for 
the previously partnered group (m: n=8, w: n=5) (Figure 6.1). 
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Figure 6.1:  Flowchart for recruitment and interview procedures for men and women in the Eating Behaviours and Partnership study
Post invitation 
packs in batches of 
ten 
m: n=5, w: n=5 
Send reminder 
letters to non-
responders 
No 
response 
after 2 
No 
response 
after 2 
Contact participant 
to arrange interview 
Signed consent 
forms received: 
Previously partnered 
m: n=19, w: n=21 
Partnered 
m: n=7, w: n=7 
Interviewed: 
Partnered 
m: n=5, w: n=5 
Previously partnered 
m: n=8, w: n=5 
 
Change in 
relationship status? 
Yes No 
Not 
eligible 
n=0 
Send thank you 
letter and 
voucher 
Ninety four invitation 
packs sent: 
Partnered 
m: n=10, w: n=11 
Previously partnered 
m: n=38, w: n=35 
 
Thank you letters to 
participants who 
consented, but not 
interviewed due to 
achieving data 
saturation: 
m: n=13, w: n=18 
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6.4.1 Participants’ characteristics 
Participants’ characteristics are examined and presented (Table 6.3). Twenty 
three adults (m: n=13, w: n=10) from urban and rural locations in Victoria, 
Australia participated in telephone interviews which lasted between 
15-30 minutes duration. 
Nearly 82% of partnered participants owned their homes outright, compared to 
58% of previously partnered participants with outright homeownership, and only 
one participant rented their home (previously partnered). Nearly twice as many 
previously partnered people were still paying a mortgage (33%), than partnered 
people (18%). More previously partnered people were retired (58%) than 
partnered (37%). More previously partnered people had been diagnosed with at 
least one chronic illness (85%) than partnered participants (60%). Previously 
partnered people ate fewer FV than partnered people. On average, partnered 
people ate 2.7 serves per day of vegetables, whereas previously partnered 
people ate 1.9 serves per day of vegetables. Partnered people ate on average 
2.1 serves of fruit per day, whereas previously partnered people ate 1.2 serves 
per day of fruit.  
  
Chapter 6: Exploring eating behaviours and partnership status 
193 
 
Table 6.3: Characteristics of partnered and previously partnered people in the Eating 
Behaviours and Partnership study 
 
Characteristic 
 
Partnered 
Previously 
partnered 
Age range 62-72 years 62-71 years 
Gender, n (%)   
   Men 6 (54.5) 7 (58.3) 
   Women 5 (45.5) 5 (41.7) 
Urban-rural dwelling, n (%)   
   Urban area 5 (45.5) 4 (33.3) 
   Rural area 6 (54.5) 8 (66.7) 
Health card holder, n (%)   
   DVA, Health care card, Pensioner concession,     
Commonwealth seniors health card, other 
 
4 (36.4) 
 
5 (41.7) 
   No concession card 7 (63.6) 7 (58.3) 
Homeownership, n (%)   
   Owns outright 9 (81.8) 7 (58.3) 
   Paying a mortgage 2 (18.2) 4 (33.3) 
   Rents, rent free or boarder 0 1 (8.33) 
Educational attainment, n (%)   
   Up to year 10 4 (36.4) 4 (33.3) 
   Year 12, trade or diploma 2 (18.2) 4 (33.3) 
   University degree 5 (45.4) 4 (33.3) 
Retirement status, n (%)   
   Not retired 6 (54.55) 5 (41.67) 
   Retired 5 (45.45) 7 (58.33) 
Smoking status, n (%)   
   Don’t smoke 11 (100.0) 10 (83.3) 
   Current smoker 0 2 (16.7) 
Chronic illness status, n (%)    
  Yes 7 (63.6) 10 (83.3) 
   No 4 (36.3) 2 (16.7) 
Leisure-time physical activity hours per week, mean (SD) 22.9 (39.3) 21.9 (21.3) 
BMI (kg/m2), mean (SD) 26.3 (5.3) 26.4 (3.8) 
Fruit serves per day   
   Do not eat or less than one serve/day 1 (9.1) 3 (25.0) 
   One serve 2 (18.2) 4 (33.3) 
   Two serves 3 (27.3) 5 (41.7) 
   Three serves 5 (45.4) 0 
   Four serves 0 0 
   Five serves or more/day 0 0 
Vegetable serves per day   
   Do not eat or less than one serve/day 0 2 (16.7) 
   One serve 2 (18.2) 3 (25.0) 
   Two serves 3 (27.3) 2 (16.7) 
   Three serves 3 (27.3) 4 (33.3) 
   Four serves 2 (18.2) 1 (8.3) 
   Five serves or more/day 1 (9.0) 0 
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Characteristic 
 
Partnered 
Previously 
partnered 
Note: Educational attainment (yr12-trade-diploma – year 12, trade or apprenticeship, diploma 
or certificate; university – university or further tertiary education); chronic illness (diagnoses of 
diabetes, heart disease, stroke, high blood pressure, all cancers, blood clot, asthma); smoking 
status (current smoker – regular or occasional smoker).  
 
6.4.2 Key themes 
Key themes associated with influences on eating behaviours in partnered and 
previously partnered are presented and described according to the SEM 
framework (Table 6.4). 
Firstly, the themes that were common across partnered and previously 
partnered people are presented. Secondly, analysis of the data also identified a 
number of themes that were different across the previously partnered and 
partnered groups, and these are presented separately. Within the comparisons 
of partnered and previously partnered people, a number of differences also 
emerged between men and women, and these findings are presented here. 
Common to both groups, the following key themes emerged: Intrapersonal 
factors perceived as important influences were health and nutrition awareness, 
food involvement, and value systems and perceived autonomous control over 
diet. The social construct common to both partnered and previously partnered 
people was a perceived lack of social influence, while access to food shops and 
food cost were common environmental influences on eating behaviours. 
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Table 6.4: Perceived influences on eating behaviours in partnered people and previously 
partnered people in mid to late adulthood (n=13 men and n=10 women) 
 Key themes influential to eating behaviours 
SEM category Partnered group Previously partnered group 
Intrapersonal influence  Health and nutrition awareness  Health and nutrition awareness 
   Food involvement  Food involvement 
   Value systems  Value systems 
   Perceived autonomous control 
over diet 
 Perceived autonomous control 
over diet 
     Body weight 
     Taste preference 
     Mood 
     Convenience 
Freedom of choice 
Social influence  Perceived lack of social 
influence 
Change in family dynamics 
 Perceived lack of social 
influence 
Spousal influences 
     Family desires and 
requirements 
Environmental influence  Food cost  Food cost 
  Access to food shops  Access to food shops 
     
Themes common to partnered and previously partnered people 
Intrapersonal influences on eating behaviours 
Health and nutrition awareness 
Common to partnered and previously partnered participants, health and 
perceived nutrition awareness were the most frequently mentioned influences 
for their dietary behaviours. When asked about the influences on their food 
intake, many participants made connections to the benefits conferred from the 
consumption of a diet rich in FV, or the need to exclude some foods or dietary 
components for specific health conditions. 
“Health – I eat things that are good for my health. I make sure I eat three to four 
vegetables in my main meals. I used to be a big fruit person; I still am but certainly not as 
big a fruit person now, but mainly vegetables” (Man, previously partnered) 
“We do try to eat healthily … In the morning we have a home-made muesli with yoghurt. 
Probably fruit maybe later on in the day” (Man, partnered) 
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 “I went for a routine check-up and my blood sugars were quite high so I have been told 
that I’m insulin resistant or impaired insulin or something … so what influences what I eat 
now is carbohydrates and sugars. So I look out for low carbs and/or low sugars” (Woman, 
previously partnered) 
Most people considered eating healthily as they aged an important issue. Whilst 
some felt their eating behaviours had always been based around principles of 
good health and therefore remained consistent over the years, others were 
aware they needed to limit or remove food items. 
“I think I’ve always been into eating healthily, so I don’t think that’s changed” (Woman, 
partnered) 
 “Oh very. I think it’s important to try and stay as healthy as possible, so we always eat 
good food” (Man, partnered) 
“Critical, critical … We’re very conscious as we get older that we’re sure there’s four 
vegies on the table with meat, sometimes five. And fruit later, we always have fruit later 
– apples and bananas and pears and plums, grapes, sometimes oranges as well – always 
there, always there” (Man, partnered) 
“Well I reckon, well, if you don’t eat properly, you’re not going to last long, are ya?” 
(Man, previously partnered) 
 “I have to. Otherwise I’ll suffer the consequences … Once upon a time I couldn’t eat an 
egg boiled or cooked any other way without salt. But now I don’t add salt. I didn’t 
actually think I could do that” (Woman, partnered) 
Food involvement 
Food involvement, which is defined as being engaged in the selection, purchase, 
preparation and/or cooking of foods consumed, was something that many 
participants noted was important to them, and equally the case for men and 
women. This was demonstrated with the majority of people cooking their meals 
from scratch using fresh ingredients and not relying on ready-made meals or 
take-away foods. In addition, there was an element of pride among those people 
when stating their meals were made from scratch: 
“I cook for myself every day of the week … I’ve been retired now for seven years. But I 
always cooked my own meals” (Man, previously partnered) 
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“I don’t like instant meals – I prefer to make things at home … But I’m a simple cook. I’m 
not a fancy cook … I was brought up with natural foods. My mum was a simple cook and 
I’ve continued with it. So I put a lot of effort into my children’s food … And I try to eat fresh 
fish as well” (Woman, partnered)  
Value systems 
Both partnered and previously partnered participants described particular values 
influenced their food choice. In this study, value systems related to food 
practices that included the importance of selecting foods that were locally grown 
and in season; the participants’ aversion to Australia’s supermarket duopoly and 
large food and beverage producers; the desire to eat foods free from pesticides; 
a concern for animal welfare and food miles; and an aversion to buying and/or 
consuming processed food. 
Some participants talked about the importance of knowing how the food was 
grown, and what was in the food they consumed. 
 “I have an aversion to food that is sprayed with chemicals, that’s why I grow my own. You 
don’t know what’s inside vegetables that are bought from the shop. And I don’t like the 
thought of the chemicals getting into my body” (Man, partnered)  
“I suppose one thing that has changed is that I tend to buy a lot more organic food now, 
than I used to, because of the um, pesticides – I know we can’t escape them, but I guess 
any bit of help is worthwhile and the flavour’s a lot better so certain foods I now buy 
organically” (Woman, previously partnered)  
While others spoke of the importance of knowing their food was Australian 
grown, or grown locally. 
“I certainly believe in that old adage that you buy Australian if you can” (Man, previously 
partnered) 
 “… whether they’re local. Local as in local area or Australia.” (Women, previously 
partnered) 
Others shunned processed foods, preferring foods that were as close to their 
natural state as possible.  
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“I don’t like to eat anything that’s processed. I like to eat things that are as close to their 
natural state as possible” (Woman, partnered)  
(When asked if participant bought packaged foods) “No, I don’t buy that rubbish … I never 
buy junk food, and I never have take-aways” (Man, previously partnered) 
While another had strong views on food producers and associated profits:  
“Food producers are horrendous – they don’t care.” … “It’s the profitable food companies 
in the end, it’s profit motives – that’s not always the best result, is it?” (Man, partnered) 
Social influences on eating behaviours 
Perceived lack of social influences 
A key theme common to both partnered and previously partnered people was 
the strong view that participants’ food choices were not influenced by others, 
and that they perceived to have autonomous control over their diet. Participants 
unequivocally rejected the notion that others’ had involvement in the decision-
making over food selection.  
“No, not at all” … “I don’t need anybody to tell me – whether I consciously decide to follow 
or not. What I do is just watch my weight” (Man, previously partnered) 
“Certainly not!” (Woman, partnered) 
“No-one influences what I eat” (Man, partnered) 
However on further enquiry, for participants who had a chronic illness the 
nutrition advice given by their healthcare providers was taken on-board 
and followed. 
 “We have been to a dietitian … I try to be good and keep away from sweets and soft-
drink and that sort of thing” (Man, partnered) 
 “I mean I was given the original guidance by a, there’s a diabetes person in the nearby 
clinic and there’s also a dietitian who works there. So I made appointments with them 
both just to get me started. And that’s been helpful, and some websites, and tips like 
that” (Woman, previously partnered) 
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Family influences and support 
As mentioned above, many partnered and previously partnered participants 
believed they had autonomous control over their food choices. However, most 
partnered men subsequently revealed that their partners made the food 
decisions in the household. More often, couples did the food shopping together, 
but it was usually the female partner who chose and subsequently cooked the 
food. Where men contributed to the food shopping trip, it was done more so in 
an opportunist manner. 
“… she does most of the food shopping … I’ve only just retired and my wife still works full 
time. So the only time that she can go is Sunday afternoon – we’d go and do the grocery 
shopping then” (Man, partnered) 
“Mostly my wife knows what foods we need to buy. I’ll add things if I see something I 
particularly like” (Man, partnered) 
“I suppose most of the time I’m there. I just sort of wander behind her” (Man, partnered) 
“My wife always buys what’s healthy and she doesn’t let me eat things that are a bit bad 
for me. But she does let me get cream occasionally, and she lets me eat ice cream” (Man, 
partnered) 
Men’s phraseology on the other hand was very different to women’s. Whilst 
acknowledging partner support, it was for the most part considered a by-product 
and not an entity in itself. 
“No, we do our own thing. Like I say, what someone else eats really doesn’t affect me at all 
… What we eat or don’t eat is not influenced by anybody” (Man, partnered) 
“I’ve got the support of my wife, but that’s about it … If I was by myself I’d probably be a 
bit lazier about it I’d say.” (Man, partnered) 
“Look, it’s not that important because we’ve got ourselves” (Man, partnered) 
“We support ourselves really” (Man, partnered) 
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Environmental influences on eating behaviours 
Food cost 
Food cost appeared to be an equally important influence on food choice for the 
partnered and previously partnered participants. A number of money saving 
techniques were employed to reduce food costs, including changing the types of 
foods consumed, purchasing foods that were reduced in price, and selecting 
supermarkets where foods were more affordable.  
 “It’s becoming worse (food cost) … rather than having some tuna for lunch I will have a 
bread and butter sandwich, or if cheese is on special I’ll have a cheese sandwich. So really, 
the cost has influenced the way I eat terribly, which is very bad” (Woman, previously 
partnered) 
“We always make a list and buy what we need. We go to Aldi because it’s cheaper than 
the other supermarkets – you know, the big ones … we’ll get things that are reduced 
sometimes. That’s why we go to Aldi – it’s cheap” (Man, partnered) 
“We go to Aldi because they have good prices on fruit and vegies” (Man, partnered) 
“I shop in Preston Market. I’d rather make the effort to travel there and buy things that 
were good quality and reasonably priced, rather than shop locally” (Woman, partnered) 
 
However on occasion, some chose to purchase desired foods that were more 
expensive, but reduced the volume of food they would normally purchase to 
accommodate the price difference. Therefore when discussing food cost as a 
factor in decision-making, food quality was sometimes linked to food cost in that 
the quality of the food was as important and would sometimes overrule the 
financial savings gained from buying cheaper food. So, although food cost played 
an important role in the daily decision-making of some people, sometimes 
trade-offs were made between food cost, value systems and food quality. It 
became a juggling act where one would outweigh the other dependent on the 
immediate circumstances faced at the time of purchase. 
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“If food is more expensive, but they’ve got qualities I want I’ll buy it … there will be nice 
fruits around but if they’re not in season then I won’t buy them if they’re really expensive 
and not in season. But then I also think if it’s cheaper, then it’s probably in season” 
(Woman, previously partnered) 
Access to food shops 
Participants across the previously partnered and partnered groups discussed car 
use as a necessity in purchasing groceries. The distance travelled ranged from 
four kilometers to thirty five kilometers per return journey. To participants, the 
car was an essential tool to transport heavy loads – it was considered an obvious 
choice to drive rather than carry heavy items. 
“If you’re buying 2 litres of skim milk and you’ve got to walk that home, it hurts on the 
shoulder” (Woman, previously partnered) 
“I’ve got chronic arthritis in both knees, so I drive” (Man, previously partnered) 
“(Regarding distance) It’s not far, it’s within walking distance. Probably about 2 minutes in 
the car … If I’m shopping, definitely drive” (Man, previously partnered) 
However, the infrastructure of the local road system was cited as the reason for 
car use when purchasing food items, by one participant. 
“As the crow flies it would only be less than 2kms, maybe 1½ or something … I have to 
drive. Because of the freeway actually” (Woman, partnered) 
Emergent themes in partnered people 
In addition to the key themes that were similar across the two groups, analysis 
identified there were differences between the two study groups.  
Intrapersonal influences on eating behaviours 
Tradition 
Some partnered women talked about their food and cooking as ‘plain’ or 
‘simple’. They further explained this was something they had grown up with and 
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their mothers had taught them to cook in that manner. There was a tangible 
sense of personal identity associated with their plain and simple cooking. This 
was considered a positive point, and expressed in the tone of their voices. In 
common with those who believed in the importance of eating ‘healthy’ foods, 
these partnered women also had a strong desire to control what ingredients 
were in the foods they ate. 
“I’m a very simple cook. I’m not a fancy cook … I was brought up with natural foods. My 
mum was a simple cook and I’ve continued with it. So I’ve put a lot of effort into my 
children’s food. If anything, I’ve got slightly lazier than I used to – we eat a little bit more 
than we used to” (Woman, partnered) 
 “Lots of vegetables, a variety of things, meat, legumes, that sort of thing … I don’t buy 
pre-packaged foods. Basically I don’t eat prepared stuff, so no packaged lasagna or 
anything like that … I’ve always been careful with what I eat, even before I was married. I 
guess I just like to know what’s in the food I eat. I can control all the different things that 
go into the meal” (Woman, partnered) 
 “We probably eat quite plainly; like, I never buy highly spiced foods. I’ve never had a curry 
in my life … we just eat very old-school I suppose, because that’s what I prefer. And we 
certainly don’t eat junk food” (Woman, partnered) 
Social influences on eating behaviours 
For partnered women, it was not considered necessary to have support from 
others to eat a healthy diet. Most women talked openly about this being an issue 
that was their responsibility to control, and reliance on others to eat a healthy 
diet was not needed. 
“I know it’s up to me. I don’t rely on anyone else to tell me what to eat. I know what I 
should be doing, so no, I don’t rely on anyone else” (Woman, partnered) 
“It’s not necessarily important because I can do it myself” (Woman, partnered) 
However, one partnered man openly acknowledged the importance of his 
partner’s support: 
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“My wife is the main one who keeps me in check. We try to be healthy” (Man, partnered) 
For some women living in a family situation, the family dictated the types of 
foods that came into the household, as well as how those foods were cooked. 
Although these factors were not overtly mentioned by the participant as an 
influence, the outcome was such that it did affect their food intake. 
“My husband is the complete opposite of me – he puts salt and sugar in everything, we 
have an argument over the stove. When he’s cooking I let him do what he wants to. If 
we’re having pasta he’ll add salt. If I have pasta I won’t add salt to the pasta. We have a 
son at home, a 23 year old son at home, so his diet is very meat dominant ... he and my 
son are big red meat eaters” (woman, partnered) 
Emergent themes in previously partnered people 
Gender differences in the importance of particular influences on eating were 
observed within the previously partnered group. 
Intrapersonal influences on eating behaviours 
Body weight 
Although health as an influence on food choice was a theme common to both 
partnered and previously partnered people and is discussed above, participants 
in the previously partnered group talked more about issues of body weight in 
relation to health. Previously partnered men were more likely to openly discuss 
their body weight and treat it as a primary indicator for health.  If their weight 
increased they would adjust their food intake accordingly until they reached 
their desired weight. 
“What I do is just watch my weight. If I’m putting on a bit I just back off on the food 
intake, or I change it a little bit … well, it’s more the quantity than what I eat” (Man, 
previously partnered) 
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 “I’m someone who’s always had to battle with his weight … From about the age of 
21 until I got some health issues about nine years ago, I was around the same weight. 
Unfortunately with the drugs I have to take with my health issues, I've put on a bit of 
weight, so I have to be fairly careful about what I eat” (Man, previously partnered) 
In one previously partnered woman who had been diagnosed with hypertension 
at a young age, the medical condition became a key driver to food consumption, 
in that she subsequently tried to follow a diet low in sodium, fats and sugars.  
Although body weight is a risk factor in hypertension, the participant considered 
her weight as an independent component of health. Interestingly, the subject of 
body weight and its association with health and obesity was raised only as an 
incidental issue when discussing a separate matter further into the interview. 
 “I was diagnosed with hypertension at about 20, so that was just like, damn, I don’t want 
that, so I was always cutting out salt and sugar and you know, I’ve always tried to have 
low-fat milk which I’ve now gone back to full-fat” … “The other thing is in the last six 
months I’ve lost about 8 kilos since my child has left home … and I’m really excited by 
that because I do really need to lose weight” (Woman, previously partnered) 
Taste preference 
For previously partnered men, taste preference was an important factor in the 
decision-making for their food choices, and came above all else. The responses 
were immediate and emphatic. When asked to describe the things that 
influenced their decision to choose the foods they eat, previously partnered men 
responded:  
“Oh, just what I like, type of thing” (Man, previously partnered) 
“Just my personal preferences” (Man, previously partnered) 
“My main one would be flavour; taste” (Man, previously partnered) 
For some of those men who highly valued taste, health considerations in food 
decision-making were not followed. When faced with the choice between foods 
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they liked and foods that conferred good health outcomes, health was a 
trade-off for flavour.  
“I know at the back of my mind that I should eat more vegetables. But I don’t like them, it’s 
pretty simple. There’s a lot of vegetables that I won’t eat because I just don’t like them, I 
absolutely hate them. If I don’t like the taste of them, I won’t eat it” (Man, previously 
partnered) 
 “If it tastes good, I’ll eat it. If it doesn’t taste good I won’t eat it” (Man, previously 
partnered) 
 “I would try it, I’d have one bite and if I didn’t like it I’d be finished. If I liked it, I would 
finished it” (Man, previously partnered) 
Although taste preference was an important consideration, not all men regarded 
it as the only influence when making decisions regarding food choice. For one, 
the decision-making process was more complex and multi-factorial, and a 
number of trade-offs were made. 
“If I like the taste of something, I will try it. And if it’s healthy I’d be more inclined to eat it 
more often. If I like the taste of something and it’s unhealthy, then I don’t, if you know what I 
mean” (Man, previously partnered) 
Mood 
Although not a common theme across all previously partnered women, mood 
was a factor in the purchasing and eating behaviours of two previously partnered 
women; no men spoke of mood affecting their food choices. When asked what 
participants thought were the main things that contributed to their food choice, 
one woman commented: 
“… because of the way the food makes me feel afterwards and during it … mood and 
energy levels. I’ve worked out what works for me and what doesn’t” (Woman, previously 
partnered) 
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In one instance, a participant linked eating through boredom and her giving up 
smoking a number of years before, and a subsequent desire to be persistently 
busy. She now experienced an inter-connected relationship between what she 
ate, how much she ate, and the ability to keep occupied: 
“I gave up smoking 20 years ago. It’s still a habit, an impulse to have it” … “It’s strange. 
You get up from the couch and you’re doing something … You can’t go for a walk around 
the block like people will tell you – it might be 10 o’clock at night! … I tend to snack more, 
but maybe that just because I’m bored and need to do something” (Woman, previously 
partnered) 
Convenience 
A desire for convenience, particularly meals that were easy to prepare was 
discussed by previously partnered men as an influence on their eating 
behaviours. 
“… mainly not too much preparation basically … I just make things that are easy to 
prepare sort of thing” (Man, previously partnered) 
“When I don’t feel like cooking, I’ll have a sandwich” (Man, previously partnered) 
Although some women in the previously partnered group did not like to cook, it 
did not result in them eating poorer quality or snack foods. However, volume of 
food was less. This was linked to having a poor appetite. 
 “I might have whatever piece of meat, a piece of chicken or fish or a piece of steak or 
something, and maybe two vegies, different ones, or maybe three at the most, but not big 
serves of them… I’ll have two serves of vegies and one serve of fruit every other day … I 
think it’s an appetite thing” (Woman, previously partnered) 
Social influences on eating behaviours 
Change in family dynamics 
A change in family dynamics affected the relationship people had with food, 
cooking and eating. This depended on gender, the time of life the change 
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occurred, combined with family considerations and age of children and whether 
or not family members still lived at home. Two male participants were widowed 
or solely responsible for their children very early in their marriage. For those 
men, they enthusiastically embraced the role of food provider for their children 
and took pleasure in experimenting with food and cooking. These men also 
considered health as the main factor influencing their diet. Although their 
children had grown up and moved out of the family home, these men continued 
to enjoy cooking and frequently provided and engaged in family meals. 
“… I usually bottle them myself (tomatoes). When my wife died I had to look after two kids, 
so I’ve been doing It (cooking) for 30-odd years … I never buy junk food, and I never have 
take-aways … all the vegies and wot-not come out me garden; I had eight vegies for lunch 
today!” (Man, previously partnered) 
“… Most of the time I’m the cook, I’ve been the cook for many, many years. My daughter 
would cook on a Sunday if she was home, she might do something then. That’s mainly 
because I’d be out playing in the garden or doing something else … every so often I’d do 
something different, like a Thai or different sorts of foods from different countries. Cos I 
travel a lot to different countries and I like different foods, like a nice curry from India” 
(Man, previously partnered) 
In contrast to men who had been widowed at an early age, men whose partners 
died more recently were sometimes compromised in their abilities to feed 
themselves fresh, nutritious foods. Foods chosen by these men were based on 
convenience and ease of food preparation. 
“I used to have a wife before I had the stroke, you see. And she used to prepare everything, 
so meal preparations were done for me … oh, I have tomatoes as well, I buy fresh 
tomatoes and freeze them. And so I have potatoes, I boil up potatoes put in a tomato and 
a can of peas, or a can of vegetables” (Man, previously partnered) 
Although a change in relationship status affected the meals some women ate, it 
was not due to poor cooking skills but rather a burgeoning lack of interest in 
cooking more complex meals, and eating alone. 
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“Sometimes (foods) are plainer … we’ve all lived with someone and they kind of sometimes 
inspire you to cook more. If you don’t feel like cooking I’ll sometimes have eggs or 
something like that. Whereas when there was someone to cook for, I’d make the effort to 
have a proper meal on the table” (Woman, previously partnered) 
“I will never get used to eating on my own … if you had a family you were a partner. I 
would be more than conscious of health, and nutrition and balance and all of that. Like I 
wouldn’t serve a partner an egg on toast” (Woman, previously partnered) 
Freedom of choice 
In contrast, not all women experiencing a change in family dynamics considered 
their new relationship status to be a negative influence on diet. Some women 
who had become single through divorce or separation expressed that since 
becoming single they had found a great sense of freedom to eat the foods they 
wanted and at the time they wanted to eat. Whereas whilst partnered, these 
women felt obliged to provide the types of foods and meals that were desired by 
the partner or family. This newly acquired freedom was greatly valued. 
“I don’t have to buy much starch, it’s wonderful, like potatoes and rice and stuff. I choose 
the starches I want, like legumes and that sort of thing … I have a lot more freedom now 
I’m no longer married, so I can do what I like … my husband was much more traditional in 
his food choices. And now I have this wonderful freedom … so that’s really terrific” 
(Woman, previously partnered) 
“I love eating alone because I can eat exactly what I want” (Woman, previously partnered) 
Environmental influences on eating behaviours 
Food cost 
As explained above, participants consistently acknowledged that food cost 
affected their food purchasing decisions, however in the previously partnered 
group its agency differed between men and women. For men, an aversion to 
what was perceived as being ‘ripped off’ by large, corporate food industries was 
a driving force to them purchasing foods that were less expensive, or purchasing 
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multi-buys. For women, food cost influenced the quantity of food they bought, 
whilst maintaining a specific level of quality in their food purchases. 
“It’s not that I can’t afford it. It’s more because I just hate being ripped off. So if I see 
something there that I really like I will buy it. For instance … I like to have raw sugar in my 
cup of tea. I’ll buy no brand sugar provided it’s made in Australia, as opposed to the 
branded one which sometimes can cost twice as much” (Man, previously partnered) 
“I just go to the shop, but depending on the price, is how much of whatever I want to buy” 
(Women, previously partnered) 
“If food is more expensive, but they’ve got the qualities I want, I’ll buy it … I would go for 
quality and sacrifice quantity most of the time… the other thing is there will be nice fruits 
and vegies around but if they’re not in season then I won’t buy them if they’re really 
expensive and not in season. But I also think if it’s cheaper then it’s probably in season” 
(Woman, previously partnered) 
6.5 Discussion 
This study has examined the perceived determinants of eating behaviours of 
people in mid to late adulthood who were partnered and previously partnered 
using in depth interviews. These determinants were considered within the 
domains of the SEM framework of intrapersonal, social and environmental 
influences (256). Across the partnered and previously partnered groups there 
were similarities in general themes; however a number of differences were 
found according to partnership status and some of these were gender-specific. 
In summary, for partnered and previously partnered people health was a 
dominant theme that influenced decision-making in food choice. For some 
participants the influence of health on food choice was due to underlying chronic 
illnesses which were being managed. For others, remaining healthy was an 
important factor in the ageing process and this was expressed in eating a 
balanced diet with lots of FV, and being active. Most people believed they had 
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autonomous control over their eating behaviours and that no-one influenced 
their eating decisions. However on further investigation, external influences did 
exist, particularly in partnered men. People relied on a car to carry out shopping 
trips, and cost of food was a factor in the type of food or quantity of food 
purchased. Women who had become unpartnered were aware this change in 
partnership status had influenced their eating behaviours; for some this was 
positive while others felt the effect to be negative. Although partnered men felt 
they had autonomous control over their eating behaviours, a number 
acknowledged that their partners made the food purchasing and cooking 
decisions in the household. Partnered women generally assumed the traditional 
role of carer and nurturer and made the food decisions in the household, but at 
the same time compromised their own likes for their families. 
6.5.1 Common influences of eating behaviours 
Although overall participants were a ‘healthy’ cohort, most reported having at 
least one chronic health condition. Given that chronic disease tends to develop 
with age, it would be expected to see some underlying health conditions in these 
participants, who were aged between 62 and 72 years. Degenerative diseases 
reported by the participants, such as diabetes, cardiovascular disease, cancers 
and stroke are diet-related and can impact on QoL (489).  
As with other studies on the eating behaviours of older people (490), the present 
study found that health and nutrition awareness were integrally linked, as was 
the value of healthy eating (491). Most participants understood the health value 
of consuming FV, although few achieved eating amounts recommended by 
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Australian Dietary Guidelines (144). For those who believed they ate a wide 
amount and variety of FV there was a palpable attitude of pride in their 
achievement to do so. Many people across the two groups strongly believed in 
the importance of ‘healthy eating’ as they aged. This sense of importance has 
been picked-up in other older cohorts (492, 493). An Australian study of adults 
aged 75 years and older explored older adults’ attitudes to food choice, and 
eating healthily was found to be highly valued (492). Moreover, the time spent 
on food preparation was considered worth the effort because of the health 
benefit. Similarly, an American study investigating healthy eating perceptions of 
an older cohort found participants placed importance on a balanced diet which 
included eating plenty of FV (493). 
Although participants in the present study believed they ate a lot of FV, only one 
participant, who was partnered, ate five or more servings of vegetables a day. 
The trichotomy between nutrition awareness, perceived intake and actual intake 
is an interesting one. Whilst participants understood the health benefits gained 
by healthy eating and they believed their diets to be aligned with this principle, 
they did not reach recommended dietary intakes – yet they believed their 
wellbeing benefited from their ‘healthy eating’. There are many contributing 
factors that could explain this anomaly: participants might have under-reported 
consumption, although this is unlikely for FV since social desirability means 
people are more likely to over-report healthy foods (409). Mulkana and Hailey 
(494) explain the role of ‘optimism’ in relation to health-enhancing behaviour. It 
is thought that ‘optimists’ use positive health behaviours and avoid stressors that 
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can lead to poor health, and when faced with poor health they are also more 
likely to comply with medical recommendations. Similarly, Raats and Sparks 
(495) described the concept of ‘unrealistic optimism’. A feature of ‘unrealistic 
optimism’ was the belief that people were less likely to be affected by a hazard 
than the average individual. When this was related to nutrition-related hazards, 
people believed their intake of ‘unhealthy’ food to be less than the average 
person. The idea of dietary optimism is consistent with the trichotomy between 
themes of nutrition awareness, perceived intake and actual intake found in the 
present study, and mentioned above. This opens up many unanswered questions 
which warrant further investigation, such as the extent to which optimism can be 
efficacious, and if there a ceiling effect on efficacy. There may be extraneous 
factors not accounted for in the participants in the current study. 
Value systems influencing food choice were common in both partnered and 
previously partnered people. These systems extended to food growing practices 
and country of origin. There was a strong desire to know the source of the food 
participants ate, and quality was often chosen over quantity. There is a growing 
worldwide trend for the purchase of locally grown food (496). Attributes 
associated with local produce are quality based and include freshness, 
healthiness, and foods that are natural and environmentally friendly (496, 497). 
A study on the perception of food quality has shown quality is a key driver to 
food purchasing patterns, and verification of food sources was important more 
so for older people than younger people (498). Although the current study did 
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not specifically set out to investigate food quality, it was an important factor for 
most participants, who said they would sacrifice quantity for quality. 
Food cost was something that was important to most people in the study. This 
was managed by participants choosing less expensive supermarkets to maximize 
their food purchases. Historically, food cost has been an important influence in 
food choice for lower socioeconomic groups (499). However a study investigating 
food purchasing decisions in older adults has found price is an influence in food 
choices in people in higher socioeconomic groups (491). 
Retirement frequently results in a reduction of available income, therefore the 
percentage of income spent on food, is likely to rise after retirement. A 
systematic review exploring the contribution of food cost on socioeconomic 
disparities, concluded poorer populations could not afford a healthy diet (500). 
In addition, another study has shown a growing price gap between healthy and 
less healthy foods (501). Placed in context of the findings from this study, food 
cost may have important implications for the diets and future health of older 
adults across all socioeconomic gradients. 
Although food involvement was a theme common to both partnered and 
previously partnered people, within the partnered group there were gendered 
differences in involvement of food and shopping, and is discussed separately 
below. 
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6.5.2 Influences on partnered adults’ eating behaviours 
Although partnered men frequently described themselves as being involved in 
cooking meals in the home, it was often in a minor or ancillary capacity. 
Interestingly, the importance of language became a factor and was highlighted 
by men’s responses to the questions. Partnered men frequently used the 
collective word ‘we’ when discussing food involvement, however when later 
questioned, the ‘we’ referred to their partners’ actions. On the other hand, 
partnered women mostly used the singular ‘I/me’ when discussing their food 
involvement. This included both cooking events and shopping for food. At first 
glance it could be suggested the use of language in this context is mere 
semantics. However, it brings into question the potential ramifications for those 
men feeding and nurturing themselves if or when their partners are no longer 
present in their lives, in the event of divorce or death. It was not clear whether 
the men in the present study were able to perform simple cooking tasks, or 
whether they chose not to do so.  
The cause of men’s lack of food involvement is not known. It is possible the 
women in the partnerships did not want their partners’ involvement in family 
food events. Even so, a study investigating the meanings of home cooking 
highlights the complexities of cooking-related determinants, and found 
influences from social background, family, attitudes to gender roles, employment 
status, time pressures and education (334). Findings from that study showed that 
for couples, particularly those with children, the home cooking event became an 
important social occasion that was a means to show care, whereas for people 
Chapter 6: Exploring eating behaviours and partnership status 
215 
 
who lived alone, it became more a necessary chore than a pleasurable 
experience. 
Most partnered men believed no-one influenced their food choice, yet their 
partners selected the food and cooked the meals they ate. This is an interesting 
point, and may be a generational issue. It would be interesting to make 
comparisons with men of other age groups to untangle these findings. An 
explanation for men’s belief in autonomous control is the degree to which the 
influence is interpreted. For example, when someone is presented with a meal 
they have control over what is eaten and how much is eaten, and may perceive 
this as autonomous. Indeed, a study on active vs passive acquisition on food 
consumption shows the act of taking food embodies the perception of choice 
(502). In addition, some partnered participants in the present study considered 
their partner and themselves to be a single unit. So when asked a question that 
included the word ‘you’, to them, it naturally included their partners. As a result, 
there may be issues concerning methodology of the study, that is, the language 
used in interviewing. When the candidate asked “how do others influence your 
food choices” the participant may simply not consider a family member an 
‘influence’ and that for him a true influence is something external and more 
overt than spousal involvement. 
On the other hand, partnered women were the caretakers for their families and 
provided traditional meals, such as meat, potatoes and vegetables, which were 
influenced by their mothers. High value was placed on these meals, and many 
women rejected pre-packaged foods, although some used ready-made foods as a 
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back-up. Research shows similar eating attitudes and behaviours among older 
people (492, 493, 503). A study on healthy eating perceptions of older adults 
showed people placed great importance on consuming fresh, home-cooked food. 
Similarly, a study on the attitudes of food in older people found participants’ 
cooking styles and eating patterns were influenced by tradition, and resembled 
those experienced in their childhood (492). The diets of older Rural Western 
Americans also revealed nostalgia or tradition played a vital role in the foods 
they ate (503). For those people, their parents or great-grandparents were their 
inspiration in their cooking practices, and they rejected current food or health 
trends in their eating. 
6.5.3 Influences on previously partnered adults eating 
behaviours 
Across the SEM domains, the perceived importance of intrapersonal and social 
factors on eating behaviours differed between previously partnered and 
partnered people more so than environmental factors. Intrapersonal themes 
such as taste preference and convenience played a part in influencing eating 
behaviours for previously partnered people, as did social factors such as change 
in family dynamic and freedom of choice. 
For previously partnered men, taste preference was the driving influence in 
eating behaviours. Their responses were immediate and emphatic; clearly they 
placed taste or flavour over health issues. They were not swayed by foods that 
offered health benefits, and would not eat a nutritious food unless it aligned to 
their taste desires or acceptance. Few studies have investigated the differences 
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between previously partnered and partnered men’s eating behaviours. However 
one study investigating men’s barriers to healthy eating found that men rejected 
healthy food on the bases that it tasted poor and it did not satisfy their appetite 
(504). In that study, participants interpreted ‘healthy food’ to mean typically 
light, vegetarian salads that were unsatisfying, and they therefore would not eat 
these foods because they wanted to eat food that was more substantial and had 
greater flavour (504). Similarly the previously partnered men in the present 
study would not eat foods they disliked, regardless of the health benefits. Even 
though it is unreasonable to expect that people base their diets around foods 
they dislike, the public health challenge lies in those individuals undertaking a 
change in mindset regarding their interpretation of healthy foods. 
Convenience of food preparation was valued by previously partnered people, 
particularly men, and this often resulted in them consuming simpler meals. A 
study on convenience food use and older people observed some participants did 
not want the trouble of food preparation, and convenience food allowed them to 
eat with minimal input of effort (505). 
Although poor cooking skills was not stated as a reason why people ate 
convenience or processed foods, some responses indicated this might be the 
case. One man commented he ate ‘proper meals’ in the form of meat and 
vegetables, or stews, when his partner was alive, but the majority of his food was 
now canned or frozen. A possible explanation why previously partnered men 
were not forthcoming about their cooking ability may have been due to issues 
around independence and the fear of it being lost; this can be a concern for 
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some people as they age (506, 507). There may also have been feelings of 
embarrassment that precluded some men to open up to the (female) candidate 
about their cooking skills. If this was the case and there is a reluctance to fully 
disclose influences to behaviour, success of public health messages and 
interventions could be affected. For this group of people, perhaps the way 
forward in public health interventions would be strategies and messages that are 
subtle yet empowering, and to be delivered by men to men. Gendered specific 
social organizations are not new and historically, women have embraced such 
groups (508, 509). In the last 10 years, the Men’s Shed movement has been 
developed to provide a male-only environment where information can be 
exchanged (510). These groups provide a range of workshops, including cooking 
classes, and other health promoting activities.  
In their paper on marital transitions and associated changes in FV consumption, 
Vinther et al. (52) reveal that changes in healthful eating may be related to 
expectations and social norms for gender roles. They hypothesize that the lack of 
“spousal-facilitated social control” (52) defined as spousal support to motivate 
healthful behaviour, may be a factor in widowed or divorced men assuming less 
healthful eating habits. It is possible that the previously partnered men in the 
present study are not so much driven by convenience related to their food 
involvement, but rather, are responding to these sociological factors, albeit in a 
subconscious manner. 
In contrast, several men whose partners had died when their children were 
young, tended to embrace the ‘needs must’ approach. They made a concerted 
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effort to learn about food and cooking so they could feed their children. 
Although much has been written about single parent families, bereavement and 
widowhood, there is a dearth of evidence on widowed men with dependent 
children, and food involvement. An older study on role adjustment in single 
fathers with dependent children (511) showed that most fathers adopted the 
‘mother’ role, and this included childcare and home management. However, 
most participants in that study had either full or shared responsibility for food 
shopping before divorce or widowhood. Similarly, a later study found that 
fathers who had involvement with childcare before widowhood were better able 
to cope with solo parenting (512). It is not known how much experience of food 
involvement or childcare the men in the present study had before their partners 
had died; therefore it is unknown whether this had an impact on their roles as 
single parents. 
Mood was a factor contributing to eating behaviour for some women in the 
present study. Boredom was cited as an important influence on food choice, and 
for one participant this was related to giving up smoking. There is a vast 
literature on smoking, and will not be covered in this thesis, however a common 
side-effect of smoking cessation is weight gain caused by the need to replace 
smoking with another activity. Snacking has shown to increase in people after 
smoking cessation (513), and this was also found in the present study. 
Men and women responded to their body weight differently. Although 
participants were not asked about their weight, this topic did arise and 
participants spoke about their body weight. Men were open about weight issues 
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whereas women were more guarded in discussing their body weight. The men in 
the current study discussed exercise and cutting back on food as a means to 
control their weight, which is a common weight-loss method shown in other 
studies (514, 515). When women did discuss their weight issues, it was 
frequently in a part of the interview that discussed another matter. It is not 
known why women were different regarding discussing their weight. Research 
shows many women experience social pressures to conform to body shape (516, 
517), and it is possible the women in the present study experienced such social 
pressures, however, this was not discussed. 
Women who were previously partnered expressed they were greatly affected by 
the change of family dynamics. Some women welcomed the change to 
re-establish their desired eating patterns, whilst others reported feelings of 
isolation at mealtimes, which limited their eating options. Vesnaver et al. (518) 
identified a two stage process in food behaviour change in women experiencing 
widowhood. Firstly, events around food were deprioritized, with a sense of loss 
around their role of caregiver. Secondly, they re-established their own personal 
food system, based on their preferences and values. Whilst it is not possible to 
compare divorced and widowed women’s experiences, the divorced women in 
the present study and the widowed women in the Vesnaver (518) study 
ultimately re-established preferred food systems.  
Among previously partnered women, the issue of cooking for one had resulted in 
lack of interest in cooking. Other research has found similar results. A study on 
food behaviour and the loss of commensality in widowhood found eating alone 
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was symbolic of loss for some women; sitting alone at a table was a reminder of 
the loss of their partner (464). In that study, even those who had previously 
eaten separately by choice were affected by eating alone, now their partners had 
died. They explained that in the past, the act of eating separately was a matter of 
choice but now it was forced upon them. The feeling of loss in these women also 
extended to food shopping; the constant reminder of people involved in meal-
time activities was confronting and accentuated their feelings of loss and 
sadness. Muff et al. (51) detected similar findings in their research on irregular 
meal intakes in people in mid to late adulthood. People who were separated, 
divorced or widowed showed considerably higher levels of irregular meal 
consumption, or missed meals. This was explained as the meal being a social 
event and for some, a locus for partner support in healthy eating (51). Without 
the means for this interaction, or in widowed women the grief experienced 
through loss, self-care and feeding might be disrupted (50, 51). Even so, not all 
women in the present study were so deeply affected by eating alone. 
6.5.4 Strengths and limitations 
There are a number of strengths to this study. The qualitative nature of this 
research provides an in-depth investigation into the intrapersonal, social and 
environmental influences on eating behaviours in adults in mid to late 
adulthood; the period around retirement is understudied. People from both 
urban and rural areas and with a range of socioeconomic characteristics across 
Victoria were included, enabling a cross-section of society to be represented. 
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There are limitations to this study that should be acknowledged. While 
appropriate for this study, the selection of participants from the WELL study may 
not be representative of the wider population. However, the experiences of 
participants and outcomes of this study have shed insights into a poorly 
understood population, and could offer some explanation to people in similar 
situations. 
While the WELL study was a population-based study and it recruited across SEP 
and urban-rural locations to increase diversity, participation and selection bias 
may have impacted the results. The people who agreed to participate in the 
study may have a vested interest in nutrition and/or health, and this may have 
influenced the results. In addition, there was a higher response rate from men 
and women who were partnered (70%) than those who were previously 
partnered (55%), and this may have introduced bias. 
Social desirability bias may have been introduced to the study (409). However, 
there were some very candid responses provided to a number of questions, 
suggesting many participants were not simply responding in socially desirable 
ways. 
Interviewed participants believed they followed a healthy diet, and engaged in 
physical activity. Indeed participants placed great importance on these factors, 
particularly in the ageing process. This may have introduced selection bias into 
the study since participants had voluntarily participated in the study for the 
previous four years. Research shows that people who believe they age healthily 
regardless of the physical changes of ageing, can remain positive about their 
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health and optimistic about their future (283, 519). As such, it would be 
interesting to investigate similar predictors and outcomes assessed in this study 
with a new cohort, unrelated to the WELL study. 
The duration of time previously partnered participants had been divorced or 
widowed was not known. This may have impacted on results since the duration 
could have varied greatly, and the participants’ experiences differed dependent 
on recent or past events. 
This thesis investigated previously partnered people only, that is, those who 
were separated, divorced and widowed; it did not include people who had never 
been partnered. Although people who are single do not have experience of 
partnered support, they may have similar experiences in other matters, and not 
including this group may have impacted results. 
6.5.5 Conclusion 
A range of factors from intrapersonal, social and environmental domains were 
reported to influence food and eating behaviours in this middle-aged sample of 
men and women. While a number of common influences were described, several 
also varied by partnership status. Social influences on eating behaviours were a 
particularly important differentiator of partnered and previously partnered 
people. 
The gender differences throughout the study show that in relation to influences 
of eating behaviour, nutrition promotion messages may need to be both gender-
specific and tailored to relationship status or personal circumstances.  
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The following chapter provides an overview of the results of the studies 
contained within this thesis. It discusses future directions for research and how 
they can inform public health strategies to improve the eating behaviours of 
people in mid to late adulthood, with the aim of achieving good health outcomes 
in the future. 
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 Thesis discussion Chapter 7
With the technical and medical advances of the last 50 years contributing to an 
ageing population, a consequence of this increased longevity is the potential for 
those reaching older age to do so with diminished QoL. Healthy ageing therefore 
plays a significant role, not only in relation to state and national economic 
wellbeing, but in maintaining independent living through good health and 
wellbeing. Healthy ageing is a concept which allows us to consider these multiple 
complex aspects of health and wellbeing in older age at an individual and 
population level, to better inform future policies and interventions. 
There is mounting evidence that diet plays an important role in good health and 
wellbeing (138, 142, 150), and that influences such as relationship status have an 
impact on health (133, 520, 521). Less well known is how FV intake may influence 
healthy ageing, or QoL, particularly in the peri-retirement life-stage. Therefore, 
the aim of this thesis was to explore the eating behaviours of people in mid to 
late adulthood, and examine the associations between FV intake and QoL, to 
investigate the potential determinants of FV intake, and finally, to explore the 
determinants of eating behaviours in relation to partnership status. 
This thesis addressed this aim through three inter-related studies. Study one 
(Chapter 4) used a quantitative methodology to examine the relationships 
between FV intake and variety, and QoL two years later in a cohort of 55 to 65 
year olds from the WELL study. Study two (Chapter 5) also used a quantitative 
methodology to assess the determinants of FV intake and variety four years later 
 
Chapter 7: Thesis discussion 
226 
 
in participants from the WELL study. Study three (Chapter 6) used qualitative 
methodology to explore determinants of eating behaviours according to 
partnership status in a sample from the WELL study. 
This final chapter presents an overview of the collective findings from all three 
studies, their implications, strengths and limitations of the thesis as a whole, and 
recommendations for practice and for future research. A better understanding of 
the predictors of FV intake in older age can provide insights into the mechanisms 
driving positive health outcomes among this cohort, and future generations of 
older citizens. The results in this thesis provide further substantive evidence of 
the importance of diet in maintaining QoL, as well as the factors associated with 
FV intake in this age group. 
7.1 Overview of findings 
The findings from the examination of FV consumption and QoL in study one 
(Chapter 4), show associations between FV intake, FV variety and QoL measures. 
The eight domains of the RAND-36 were explored independently to examine 
QoL. In addition, the aggregated PCS and MCS scores were used to examine QoL. 
A number of sociodemographic variables were found to be associated with FV 
intake and variety, specifically relationship status, urban-rural location, leisure-
time PA and BMI, although gender differences were detected in some of those 
variables. Compared to having a partner, being separated, divorced or widowed 
was associated with lower FV intake, as was less variety of FV. Evidence from the 
literature supports these findings. Other studies have found similar unhealthy 
lifestyle changes in people who have separated, divorced or become widowed 
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(52, 463). One study additionally found that although FV intake had reduced in 
their study population, FV variety was affected to a greater extent, and men 
more so than women experienced deleterious diets after becoming single (52). 
This would suggest policies and healthy eating programs should not only 
consider relationship status in the design of interventions, but additionally target 
men who have recently become separated or widowed. 
Associations were found between FV intake and QoL, although gender 
differences in associations were observed. Fruit intake in men was associated 
with most of the RAND-36 domains, but only one association was detected with 
vegetable intake, namely general health perception. Associations were also seen 
between FV intake and individual domains in women.  
Increased FV intake was associated with better general health perception in men 
and women, two years later. It should be noted that the questions used to 
inform the general health perception category ask participants to compare 
themselves to others, as well as stating their expectations of health in the future. 
With this in mind, the participants believed themselves to be healthier than 
others, even though a large proportion had at least one chronic disease. 
Health perception vs health status reveals a paradox of association in older age 
in that some consider their general health to be very good or excellent whilst 
living with diagnosed illness (522). Aside from objective health indicators 
informing health perception, other factors such as interpretation of good health 
and optimism are influential, as well as a belief that ill health is inherent to the 
ageing process (523). Therefore, even though increased vegetable intake is 
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associated with positive general health perception in this cohort, the lack of 
associations of FV with the physical health domains of the RAND-36 would 
indicate other factors are important determinants of physical health and warrant 
further investigation. 
Fewer associations were detected between FV variety and RAND-36 domains, 
than FV intake. However, higher fruit variety was associated with better QoL for 
vitality and general health perception, in men. For women, greater fruit variety 
was associated with better vitality scores, and higher vegetable variety was 
associated with better general health perception, vitality, and social functioning. 
Additionally, greater fruit variety was associated with higher MCS scores in men. 
Limited research in FV variety and QoL components makes it difficult to directly 
compare with other studies. A randomized controlled trial using the HILDA 
cohort (524) investigated FV consumption and psychological wellbeing, using the 
SF-36 subscale vitality, and other mental health instruments. Participants who 
received FV packs to increase their intakes reported better QoL after two weeks, 
compared to a control group. It should be noted that the intervention 
investigated FV intake and not variety. However, the intervention pack contained 
three different FV variants to be included in the daily diet. Although a positive 
effect was reported in the intervention group, in this instance, the increase in FV 
variety may also have played a role. 
The observed associations found in Chapter 4 suggest that increased FV intake 
might improve QoL. Evidence consistently shows that the FV intake of older 
adults is less than recommended by Australian Dietary Guidelines (144, 290, 525-
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527). However, older age groups consume more FV than younger people (527). 
For example, 33% of men and women aged 70 years and over, and 26% of men 
and women aged 51 to 70 years met guidelines for both fruit and vegetable, 
whereas only 19% of people in the 18 to 30 years age group met guidelines for 
FV. Even so, this results in more than half the population of people in mid to late 
adulthood not eating recommended amounts of FV for good health (527). 
Therefore, it is essential to gain an understanding of the determinants that lead 
to inadequate FV intake in this target group. 
Accordingly, study two (Chapter 5) was designed to explore the determinants of 
FV intake. Key factors within both intrapersonal and social domains including 
relationship status, outcome expectancies, self-efficacy, perception of ageing, 
nutrition knowledge, personal and social barriers, and social participation, were 
predictive of greater FV intake and variety over time in both men and women, 
although gender differences were noted. These results are consistent with both 
the previous literature (307, 312, 427, 528) and with social ecological models of 
health behaviour (256, 529, 530).  
Outcome expectations (the belief that an activity will result in a desired 
outcome) (312) and self-efficacy (the belief that a person has the ability to 
successfully achieve the desired outcome) (427) were positively associated with 
FV intake in participants in the WELL study. Previous studies have reported 
similar findings, suggesting modifying intrapersonal behavioural traits such as 
these could be useful in improving the diets in older age groups (307, 528). 
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A number of other personal and social barriers have been detected as influences 
on consuming FV and FV variety in the present study. A positive outlook on 
ageing was linked with increased vegetable intake in men and women, as was 
ongoing support from friends and family to eat a healthy diet. Positive attitude 
and reinforcement have been linked with positive health behaviours in other 
studies (531). Similarly, negative attitudes around ageing have been linked with 
negative health behaviours (444, 459, 531, 532). This suggests that modifying 
perceptions of ageing might be particularly important for interventions aimed at 
older adults, although the optimal timing in adult life for such messages is 
unclear. 
Social connectedness and participation with friends, family or the community, 
were associated with increased FV intake and variety in people in mid to late 
adulthood. These findings support a considerable volume of research examining 
the social context of dietary behaviours and health. Throughout the literature, 
cross-sectional studies have found associations between social connectedness or 
participation and healthy eating, particularly FV consumption (329, 331, 332), 
longitudinal studies have observed associations between better diet quality and 
greater social networks (460) while interventions targeting risk behaviour, such 
as low FV intake, high red meat consumption, and physical inactivity, have found 
strong social networks resulted in greater change in FV consumption (332). 
Consistent with previous research (296, 297, 458), nutrition knowledge was 
associated with increased FV intake in men and women. Since nutrition 
knowledge is a core component of health literacy, and health literacy is a robust 
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predictor of health (67), a population that is to age healthily requires an 
understanding of food and nutrition, and their contributions to health. This is an 
important factor in a group of people that may live greater than 80 years of age 
(12). 
In addition, among people in mid to late adulthood, a key determinant of 
vegetable intake was relationship status. This was the case for both the amount 
of vegetables consumed, and the variety of vegetables consumed. These 
observations support the literature on relationship status and dietary intake (50, 
52, 463, 477, 533). These findings were used to develop the final study in this 
thesis and which investigated in greater detail, the role of partnership status, 
that is, people who are partnered and those who were previously partnered, 
plays in influencing eating behaviours. 
A key determinant of eating behaviour in both partnered and previously 
partnered men and women was the importance of eating for health. This is an 
important influence since Chapter 4 showed FV intake and variety was 
associated with QoL, particularly for general health perception. Similarly, 
Chapter 5 observed associations between FV intake and variety, and outcome 
expectations and self-efficacy in both men and women. Combined, these findings 
may provide an insight into the attitudes of people in mid to late adulthood to 
help guide future policies and public health messages. 
Amongst the most striking findings was participants’ belief in their nutrition 
awareness coupled with their perceived and actual intake of healthful foods, 
such as FV. When asked about the meaning of a healthy diet, participants 
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explained this meant a diet that was high in FV and low in fat and sugar, 
indicating there was an understanding of a healthy diet in those people. 
Consequently, participants felt they knew the elements that comprised a healthy 
diet and they believed they positively acted on this knowledge, and did not need 
support or guidance to fulfil this health requirement, whereas analysis showed 
most of the participants did not meet the guideline amounts for FV. This is of 
particular interest since not only do nutritional requirements change with age, 
research has shown participants in nutritional studies tend to over-estimate the 
amount of vegetables they consume (534). Therefore the actual amounts 
consumed are likely to be even lower that the already low amounts reported. In 
addition, it is common for consumers to struggle in understanding serving sizes 
(535). Although the present study did not query participants on their 
understanding of serving size, other studies have shown this to be an issue (419). 
This would suggest that not only do people under-consume total FV, but the 
volume of FV may be underestimated, further increasing nutritional risk in those 
populations. 
The most consistent findings seen in the partnered group were differences 
between gender in their food involvement, as well as men’s perceived support to 
follow a healthy diet. As discussed in Chapter 6, most partnered men believed 
they were actively involved in meal preparation and cooking, yet upon further 
examination it was their partners who made the food decisions and carried out 
the cooking. Furthermore, the men studied also considered their food choices 
were not influenced by others, and they did not need the support of others, even 
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though their partners made the food decisions. The latter theme was in contrast 
to the findings of the quantitative analysis discussed in Chapter 5, which 
investigated determinants of eating behaviours. While this thesis did not 
examine men going through a transition from being partnered to unpartnered, it 
suggests that men may be at risk if they lack cooking skills when their social 
circumstances change. This is an importing finding for development of 
interventions and for recognition by health services and practitioners working 
with older populations.  
A key finding in previously partnered women was how they dealt with eating 
occasions as single people with two opposing attitudes reflected among the 
group, that is, there was one who responded negatively to their current 
situation, struggling with the solitude and lack of structure around mealtimes, 
while others had positive attitudes. A previous study on the meaning of home 
cooking (334) found that some people gained more enjoyment from cooking and 
eating when others joined them. In those instances, cooking was a means to 
show they cared, and pleasure was gained from their desire to please. When this 
function is removed, for some the act of shopping and eating alone was a 
reminder of their loss which intensified their feelings of sorrow. As a result, those 
women frequently consumed reduced, snack like meals, rather than a traditional 
nutrient-dense meal consisting of diverse food groups. The present study 
supports these findings, which has also been observed in another study (464). 
Women in the current study reported that meal times highlighted their 
relationship status and the lack of social engagement at mealtimes required 
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adjustment which impacted on the types and amounts of foods they ate, and 
where they ate meals. These women relied on adaptive techniques to deflect 
feelings of loneliness and sorrow of living and eating alone. Not only do these 
findings highlight that those previously partnered women who struggle with lone 
eating are at nutritional risk, but also their QoL may become diminished, further 
impacting on their health and wellbeing. These factors are important for policy 
makers and service providers to tailor interventions to target groups. 
In contrast, the other group of previously partnered women responded to the 
change as a positive transition in their lives and they had greater control and 
influence over their eating behaviours in relation to types of foods and when 
they ate. This suggests that that whilst partnered, those women changed their 
eating habits to suit that of their partners and families. However, the impact on 
the health and quality of the meals is unknown, which may be important when 
considering interventions in the future. Although not specific to eating 
behaviours, early studies on gender and repartnering have found many widowed 
women preferred to remain single because they valued their freedom and did 
not want to look after another (536, 537). With populations ageing and with life 
expectancy still greater among women, addressing issues relating to unpartnered 
women is important when considering provision of health interventions and 
health service in the community. It will be important to continue to understand 
these issues in food provisions as an increasing number of younger men are 
involved in food preparation, and so future study is warranted given these 
secular trends (355). 
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7.2 Implications and future directions 
Healthy ageing is a critically important issue worldwide. Citizens from most 
industrialized countries can now expect to live well into their eighth or ninth 
decade, but in so doing, many will experience chronic illness. Various health 
conditions can be avoided or minimized through modifiable lifestyle factors such 
as adopting a healthy diet high in FV, and participating in physical and social 
activities. These changes can promote healthy ageing and QoL which are valuable 
in supporting an ageing population. 
Now more than ever, people have the potential to reach older age and to do so 
with social connectedness. As discussed previously, social interaction is 
important for both QoL and physical health. Advances in technology have 
opened up a world of social possibility from facilitating meet-up groups that 
enable people with common interests to come together and interact face to 
face, to maintaining contact with friends and family through free online video 
calls.  
A healthy aged population has important societal implications. Over recent 
years, retirement age has risen and continues to rise. There can be a symbiotic 
relationship between employment and good health in ageing: employment can 
offer positive benefits through a sense of being productive and financially fluid 
leading to good health and wellbeing, whilst being in good health enables the 
working life and productivity to continue. Not only are these important personal 
considerations, a healthy older population requires less public spending on 
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services and health care. In addition, healthier older people are better able to 
participate in community engagement, which has shown to have health benefits. 
This thesis has shown that most people in mid-late adulthood are health 
conscious, aware of basic healthy eating principles, namely consuming a diet 
high in FV, and low in fat and sugar, and they understand the value of exercise. 
Many believed they were doing as much as they could to maintain good physical 
and mental wellbeing. A positive outlook such as this may be important in ageing 
healthily, and encouraging in the context of public health. The current baby 
boomers can benefit from advances in medical technology and social supports, 
enabling them to maintain good physical and mental health for longer, compared 
to previous generations. However, such benefits are not afforded to all, and 
social inequalities do exist. 
Older people are at a higher risk of loneliness, social isolation and ill health (538), 
and divorced men are at a higher risk of ill health and social isolation than 
married men. This thesis has demonstrated that social isolation is an important 
determinant of eating behaviours, yet older men have shown they are greatly 
resistant to social events aimed at the needs of older people. One study on social 
integration in older men has shown that some men believed the model of the 
traditional day centre, where people sit and chat over activities, is a service for 
the very old; a place where people go that are infirm and near end of life (507). 
Furthermore, some men felt the day centre was the preserve of women and staff 
believed older men felt intimidated by women en masse. Clubs patronized by 
older men tended to be single sex organizations, such as Freemasons, 
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Servicemen’s or Rotary Clubs that had a purpose in addition to socializing, and 
had members from a wide age range (539). There are clearly gender differences 
in preference for social setting, and men prefer organizations that are more 
interactive. 
Accordingly, organizations such as Men’s Sheds (510) or other gendered 
associations (540) may be a means to increase social networks and engage with 
men about health issues, whether by overt means or by stealth. Currently Men’s 
Sheds offer a wide range of activities including cooking sessions, project based 
workshops, community volunteering, and many other themes, although facilities 
are specific to location (541). It is possible that interventions with a secondary 
agenda (‘stealth interventions’) may be more appealing to men and encourage 
engagement in such pursuits; the desired outcome being improved physical and 
mental health, and wellbeing (542). 
Some evidence suggests a positive impact of Men’s Sheds on men, but impacts 
on dietary behaviours has not been studied (543). However, one report stated 
that Men’s Sheds have been successful in engaging men that have been 
previously difficult to engage through traditional means, such as health services 
or training initiatives (544). In that report, men commented that the shed offered 
opportunities for social participation, and provided a sense of belonging and 
wellbeing. A key message in that report highlighted men’s preferences for 
practical learning techniques, rather than those offered in a formal setting (544). 
This is an important point for the future development of initiatives aimed at 
older men. Robust research is needed to provide an evidence base not only for 
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the efficacy of such programs, but to establish a best practice protocol to enable 
gendered associations such as Men’s Sheds to be incorporated into policy, and 
therefore included in mainstream health practice for men. But first, there needs 
to be engagement with the men concerned to determine their specific 
requirements. 
The studies investigated in this thesis revealed not only gender differences and 
associations specific to partnership status, but also differences within each of the 
partnered and previously partnered groups. As such, it is evident that the ‘one 
size fits all’ approach to public health does not capture the true needs of the 
population. The public health message gained from this research is that for 
programs to be effective, they must be tailored to the needs of specific groups. 
This thesis examined one group of older adults focusing on those of retirement 
age. However, it should be noted that there are a range of definitions of older 
adults, and the health status and social circumstances can vary widely in adults 
aged over 55 years, and may be different from those even older, such as 75 years 
and above (65-67). Therefore it should be noted that findings may not be 
transferable to other groups of much older adults, and further study is warranted 
in those groups to avoid development of single strategies for older adults. To 
meet the needs of older populations, life and context should be considered when 
planning and implementing public health programs and messages. 
As mentioned earlier, recommended FV guideline amounts were not being met 
by the WELL participants, yet they considered their diets and lifestyles to be 
healthy, and health was indeed valued by this cohort. In moving forward, one of 
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the challenges faced by policy makers and practitioners is how to successfully 
engage with groups of people who currently believe they understand and follow 
recommendations for health, and who believe they have been doing so for years 
(545). Nutritional screening and assessment may help older adults identify the 
components of their diets that may be improved. Policy makers and practitioners 
must find creative and meaningful ways to engage with older people to 
encourage healthy ageing practices. This may involve the use of language in a 
thoughtful and appropriate manner, whilst remaining respectful of a group of 
people who have been tending their own needs for many years (546, 547). 
In addition, the period of mid to late adulthood is a time where social 
relationships are likely to change through widowhood or the breakdown of 
relationships, which can impact on eating behaviour. Life-stage transitions such 
as these require considerable life-adjustment, and therefore campaigns and 
initiatives are required to increase social ties and help combat social isolation in 
vulnerable groups. 
This thesis focused on FV intake and QoL, as well as determinants of FV intake. 
FV is just one food component attributed to good health. There is a need for 
more research to explore relationships between other dietary components, such 
as wholegrain foods and QoL, or whole dietary patterns and QoL in this 
population. Dietary patterns in older people is an understudied area in nutrition 
research, although studies have been carried out exploring the Mediterranean 
dietary pattern and QoL, with mixed results (254, 548). A cross-sectional study 
showed compliance to a Mediterranean diet was associated with better QoL in 
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women with osteoarthritis (254), whereas no associations were found between 
the Mediterranean diet and QoL measures a few years later, in a cohort of 
community-dwelling older adults (548). Other research also using the WELL 
cohort has investigated dietary quality and QoL in older men and women (549). 
In that study, compliance to a healthy eating pattern was associated with better 
QoL, two years later. Although associations were also found between the 
Mediterranean diet and QoL, more relationships were found using other 
measures, such as the dietary guideline index and recommended food score. 
Authors suggested this may be due to difficulties with adapting and assessing a 
Mediterranean diet in non-Mediterranean populations (549). 
In moving forward, opportunities that enable involvement of older people in a 
wide range of endeavours, whether they be food related, mental or physical, 
social or community driven, or participation in the labour market, may see 
rewards for the health of this population. The paradigm of healthy ageing 
therefore is one of inclusion. Currently there is a paucity of visible public health 
policy and initiatives in Australia promoting the healthy ageing or QoL in its older 
citizens. In order to drive a healthy older population into the future, these 
essential components need to be addressed and implemented into government 
policy and deliverable public health programs. 
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7.3 Strengths and limitations of the research 
The WELL cohort is a unique group of people, since they have had their lives 
shaped by the after-effects of World War II. The oldest members of the 
population, participants aged 65 years at the beginning of the study, were born 
at the end of the war, whilst the youngest members, those aged 55 years at the 
beginning of the study, are part of the Baby Boomer generation. People in this 
age group have experienced significant societal changes and technological 
advancement that can impact on health. 
There are a number of strengths to this thesis. Firstly, people in the 
peri-retirement life-stage are an understudied population. This is a transitional 
period likely to see reduced or termination of employment which may have 
financial consequences, and changes in family dynamics and health. Therefore, 
the WELL cohort and the research contained herein contribute to addressing an 
evidence gap in the literature. 
Secondly, the research in this thesis has employed a mixed methods approach 
including both quantitative and qualitative studies. The strength of this type of 
methodology is its ability to answer a wider and more detailed range of research 
questions (550). The insights gained from this research approach have enabled a 
greater understanding of eating behaviours in an older population. 
Thirdly, the WELL cohort longitudinal design has enabled participants to be 
followed over time and look at temporal relationships in the quantitative studies 
(Chapters 4 and 5), as well as to purposively select participants in the qualitative 
study (Chapter 6). Additionally, the large sample of participants entering into the 
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WELL study allowed for stratification by sex and enabled adjustment for relevant 
confounders. 
A further strength was the analysis in Chapters 4 and 5 involving the analysis of 
fruits and vegetables independently rather than combined, which allowed a 
greater depth of examination. Similarly, the eight domains, or subscales, of the 
RAND-36 were investigated individually to enable a clearer understanding of the 
detailed factors that contribute to QoL. Research using the SF-36 frequently 
relies on the aggregated scores to provide a summary of the physical impact or 
mental impact on QoL (7, 115, 551), however in some situations, this might not 
capture important information. The calculation of the summary scores involves a 
complex formula whereby all of the eight domains are weighted dependent on 
their relative importance to each aggregate score (PCS and MCS scores). 
Therefore, each component score consists of a proportion of the eight domains. 
This may result in a situation where scores attributed to an individual physical 
domain become an important factor in the aggregated mental component, and 
scores from an individual mental domain become an integral factor in the 
aggregated physical component. For example, in Chapter 4, no significant 
associations were found between vegetable intake and mental components, yet 
an association was detected between vegetable intake and the aggregated MCS 
score. Other studies have found similar results (552). This would suggest that in 
the current cohort, the aggregated scores perform less well than the individual 
domains and therefore investigation of the individual domains has provided 
greater utility. Although the SF-36 is a common and useful tool to measure QoL, 
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caution should be exercised when interpreting aggregated summary scores to 
explain QoL outcomes in some populations. However, a valuable asset of the 
SF-36 is that it is an inexpensive tool to measure QoL which makes it available to 
the wider research community, an important consideration when using large 
samples. 
Some limitations of this research should be acknowledged: The WELL study was 
administered by a self-reported questionnaire to assess the FV intakes of 
participants, as well as intrapersonal, social and environmental factors. A FFQ 
was used to gather information about dietary intake (412). To determine 
amounts of FV serves per day, participants were asked a simple question about 
their usual intake per day over a six month period, which relies on participants 
recalling their intake back over six months. For those who do not have regular 
and consistent styles of eating, this might prove difficult to achieve with 
accuracy, and therefore recorded amounts of FV may be over- or under-
estimated (553). Although for FV intake, it is more likely these amounts were 
over-estimated, since positive health behaviours tend to be reported more than 
unhealthy behaviours (534, 554). 
To evaluate FV variety, a calculation was made from participants’ recall of the 
average number of times they had consumed a food in the previous six months. 
As above, recall bias may have been introduced to the study results. In addition, 
the FFQ groups some fruits and vegetables together. For example, Brussels 
sprouts, cabbage, and coleslaw are listed as a single vegetable item, and peach, 
nectarine, plum and apricot is a single fruit item. Whilst participants have the 
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opportunity to record total amounts, the FFQ does not distinguish between 
these foods and so in the calculation of variety, the total sum of these foods will 
be under-estimated in those participants who consumed a range of those fruits 
or vegetables. For example, if a participant consumed peaches, plums and 
apricots the FFQ would measure this as one fruit variant, rather than three 
different fruits (367). 
An inherent factor in longitudinal research is sample attrition at each timepoint 
of data collection. This may result in loss of power due to a reduction in 
participants. Furthermore, the withdrawn participants or those lost-to-follow-up 
might be representative of a group of people whose behaviour is most in need of 
research and understanding (555), and their withdrawal might introduce bias. At 
baseline, there was a 36% response rate, resulting in 4082 participants entered 
into the WELL study. Although the response rate was initially low, WELL 
participants responded favourably in the following two data collections (with an 
82% response rate at T2 and 93% response rate at T3). 
Initial recruitment for the qualitative component of this thesis commenced with 
the partnered group, and response was rapid. However, the previously partnered 
group, particularly men, lacked willingness to participate. It is not known why 
this was the case, it is possible that lack of interest, participant burden, or busy 
lifestyle may have contributed to a lack of desire to participate. As a 
consequence, the recruitment of the previously partnered group was slower 
than anticipated. In this instance, standard procedures were followed to improve 
recruitment and response. Although engagement with previously partnered 
Chapter 7: Thesis discussion 
245 
 
people was slow, in time saturation of themes was met, with no impact to the 
results. 
As FV contribute to a healthy diet, recall of these foods may have been impacted 
by social desirability bias (408-410). Social desirability bias may have also been 
introduced to the qualitative study. The language used by some participants was 
enthusiastic and they openly discussed the ‘healthy’ elements of their diets. It 
was only with further probing did participants reveal what they considered to be 
the more ‘unhealthy’ parts to their eating habits. 
In addition, the dataset used in this thesis did not capture information about 
weight loss attempts, and the role FV may play in weight loss attempts. As such, 
this may be a limitation of this study. 
7.4 Conclusions 
Among adults aged 55 years and over, FV intake and variety was associated with 
QoL. A range of intrapersonal and social factors influenced eating decisions to 
consume FV in people in mid to late adulthood. There were differences in 
influences on eating behaviours according to partnership status, and within 
partnered and previously partnered groups, there were gender differences on 
eating behaviours. The differences on influences of eating behaviours within 
partnership groups highlight the need for tailored interventions, specific to men 
and women. This research may be useful to assist in designing interventions to 
support increased FV consumption and variety among adults in mid to late adult 
life. 
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Appendix A: Diversity of determinants and definitions in healthy ageing studies 
Determinant 
Heathy (successful) ageing 
definition 
First author and study 
Diet  No overt definition available Gaudreau, P (n=1793) 
NuAge Study (89) 
As described by Fries (556) * Haveman-Nies, A (n=2586) 
SENECA Study (90) 
Physical activity Absence of NCDs Burke, G (n=5888) 
The Cardiovascular Health 
study (76) 
Minimal changes to usual function, 
minor signs of NCDs may be 
present 
Strawbridge, W (n=356) 
Alameda County Study (77) 
No disability in year before death Leveille, S (n=1097) EPESE 
Study (80) 
As described by Fries (556) * Haveman-Nies, A (n=2586) 
(90) 
Active engagement in 
life  
Rowe and Kahn’s(93) model Cherry, K (n=364) The 
Louisiana Healthy Aging Study 
(124) 
Non-smoking Absence of NCDs Burke, G (n=5888) (76) 
As described by Fries (556) * Haveman-Nies, A (n=2586) 
(90) 
“Sustained independence during 
the period of observation” 
Ford, A (n=487) (91) 
No disability in year before death Leveille, S (n=1097) (80) 
SEP (education-
income) 
Absence of NCDs Burke, G (n=5888) (76) 
Minimal changes to usual function, 
although minor signs and 
symptoms of NCDs may be present 
Strawbridge, W (n-356) (77) 
“Relatively good physical, mental 
social functioning, and subjective 
wellbeing” 
Jang, S-N (n=1825) (82) 
Uses Palmore framework for 
health using social, economic, 
physical and mental factors 
O’Rourke, N (n=143) Canadian 
Study of Health and Aging 
(557) 
Free from major disease, and had 
good physical and mental function 
Britton, A (n=5823) Whitehall 
II Study (123) 
Cognitive function  Original MacArthur model – high 
cognition, no disability of ADL, high 
functional ability (558) 
Andrews, G (n=1947) 
Australian Longitudinal Study 
of Aging (68) 
No overt definition available.
  
Gaudreau, P (n=1973) (89) 
* Posits social interaction, health promoting behaviour and personal autonomy may delay 
decrements of ageing. 
  
   
Appendix C: Median scores for RAND-36 scales of WELL study participants for men (n=1113) 
 and women (n=1271) 
 
  
 Men  Women 
  Median    Median  
Physical functioning  90.0    90.0  
Role limitations, 
physical 
 100.0    100.0  
Bodily pain  80.0    80.0  
General health 
perception 
 70.0    75.0  
Vitality  70.0    70.0  
Social functioning  100.0    100.0  
Role limitations, 
emotional 
 100.0    100.0  
Emotional wellbeing  84.0    84.0  
PCS  53.0    53.1  
MCS  54.1    53.5  
PCS = physical component summary, MCS = mental component summary 

   
 
 
 
 
Wellbeing, Eating and Exercise for a Long Life (WELL) 
Eating Behaviours Study 
 
TO: <<first name>> 
 
Plain Language Statement  
Date: <<date>> 
Full Project Title: Understanding personal, social and environmental 
influences on nutrition and physical activity among adults aged 55-65 years living 
in urban and rural areas. 
Principal Researcher: Associate Professor Sarah McNaughton 
Student Researcher: Cally Matthews 
Associate Researcher(s): Professor David Crawford, Professor Kylie Ball, 
Professor Jo Salmon, and Dr Catherine Milte 
 
Consent 
As part of the Wellbeing, Eating and Exercise for Long Life (WELL) study, 
Associate Professor Sarah McNaughton and PhD Candidate Carol Matthews of 
the School of Exercise and Nutrition Sciences at Deakin University are carrying 
out research to investigate the factors that influence your eating behaviours. 
We would like to invite you to take part in this important research to help us 
better understand the eating behaviours in Australians aged 55 years and 
older. 
This Plain Language Statement contains detailed information about the research. 
Its purpose is to explain to you as openly and clearly as possible all the 
procedures involved in this project so you can make a fully informed decision as 
to whether or not you decide to participate. 
If you would like to participate in this part of the WELL study, please indicate that 
you have read and understood this information by signing the attached consent 
form and returning it in the reply-paid envelope provided. By completing the 
consent form, you indicate that you understand the information provided and 
you give your consent to participate in the research project. 
Purpose and Background 
People in mid-late adulthood frequently experience a period of change and 
transition. This is a period of time where people may retire, living arrangements 
may change, social activities may increase or decrease, and illnesses may start to 
impact on daily life. All these events have the potential to effect the types of 
Appendix D.2: Plain Language Statement for the Eating 
Behaviours study 
   
food we consume, and the way in which we eat. This study aims to investigate 
the influence of lifestyle and living arrangements on eating behaviours. 
Funding 
The WELL study is funded by the Australian Research Council and Diabetes 
Australia Research Trust. 
 
Procedure 
Participation in this study will involve a single telephone interview which will be 
audio-recorded. The interview will cover topics such as the foods you eat and 
where you eat them, and your food purchasing habits. 
The Consent Form enables you to stipulate a suitable time and day for the 
interview to take place. You will be contacted during this time on the phone 
number you have provided on the form. If you are subsequently busy when we 
call or unavailable, we can ring back at another time. The interview will take 
around 45 minutes and be conducted by Cally Matthews or a research assistant 
with the WELL study. 
Possible Benefits 
This project is expected to help the wider community by providing a better 
understanding of ‘why we eat what we eat’. This knowledge can then help 
develop public health strategies aimed at improving the health of people in mid-
late adulthood. 
Possible Risks 
There are no foreseen risks in taking part in this study. As this is a voluntary 
study, you are free to decline from taking part, or may withdraw from the study 
at any time, without any consequences. 
Privacy, Confidentiality and Disclosure of Information 
Any information obtained and any that can identify you will remain confidential. 
It will only be disclosed with your permission, subject to legal requirements. We 
plan to publish the results in journal publications. In any publication, information 
will be provided in such a way that you cannot be identified. 
To ensure confidentiality, the interview data will be coded in a similar way to the 
WELL questionnaire in the main study. The coded number will be used in a way 
so you can be sent follow-up reminders, and to remove the addresses from the 
mailing list of those who have completed the interview or do not wish to 
participate. Your interview data will only be identifiable by a coded number. All 
information will be used for research purposes only. It will be held in confidence 
and will be stored securely for at least six years at Deakin University following 
the completion of the project. At no stage will your name be linked to your data. 
Results 
Results from the study (the whole group) will be documented in the WELL study 
newsletters, and journal publications. 
  
   
Participation is Voluntary 
Participation in this study is voluntary. If you do not wish to take part you are not 
under any obligation to do so. If you do decide to take part and subsequently 
change your mind, you are free to withdraw at any time. Your decision to not 
take part, or withdraw at a later date will not affect your relationship with 
Deakin University now, or in the future. If you decide not to participate in this 
study, you may still participate in the main WELL study. 
Ethical Guidelines 
This study will be carried out in accordance with the National Statement on 
Ethical Conduct in Human Research produced by the National Health and Medical 
Research Council of Australia. This statement has been developed to protect the 
interests of people who agree to participate in human research studies. The 
ethics aspects of this research project have been approved by the Human 
Research Ethics Committee of Deakin University. 
 
Reimbursement for your time 
There will be no costs incurred to you from your participation in this study, and 
you will be provided with a $20 gift voucher as compensation for your time. 
Complaints 
If you have any complaints about any aspect of the project, the way it is being 
conducted or any questions about your rights as a research participant, then you 
may contact: 
The Manager, Research Integrity, Deakin University, 221 Burwood Highway, 
Burwood, Victoria 3125; telephone: 9251 7129; facsimile: 9244 6581; email: 
research-ethics@deakin.edu.au. Please quote project number EC 2009-105. 
Further Information, Queries or Any Problems 
If you require further information, wish to withdraw your participation or if you 
have any problems concerning this project, you can contact the research team 
on (03) 9246 8283 or by email on camatthe@deakin.edu.au.  
  
   
 
 
 
Wellbeing, Eating and Exercise for a Long Life (WELL) 
Eating Behaviours Study 
 
TO:  <<first name>> 
 
Consent Form 
Date: <<date>> 
Full Project Title: Understanding personal, social and environmental influences on 
nutrition and physical activity among adults aged 55-65 years living in urban and rural 
areas. 
Reference Number: EC 2009-105 
 
I have read, or have had read to me, and I understand the attached Plain Language 
Statement. 
I freely agree to participate in this project according to the conditions in the Plain 
Language Statement.  
I agree to the audio-recording of the telephone interview. 
I have been given a copy of the Plain Language Statement and Consent Form to keep.  
The researcher has agreed not to reveal my identity and personal details, including 
where information about this project is published, or presented in any public form. 
I agree to be contacted on the phone number I provide during one of the nominated 
time intervals below (please select all that are convenient). 
 
 Monday Tuesday Wednesday Thursday Friday 
7.30am - 
9.30am 
 
    
9.30am – 
12.00pm 
 
    
12.00am – 
2.30pm 
 
    
2.30pm – 
5.00pm 
 
    
5.00pm – 
7.30pm 
 
    
If none of the above options are suitable, please nominate an alternative time and day 
you are available to 
Participate:…………………………………………………………………………………………............................... 
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Full Name (please print in full) 
 …………………………………………………………….…………………………………….  
 
Signature ………………………………………… Date ………………………………….. 
 
Email …………………………………………. Telephone …………………………………. 
 
Please return the signed consent form in the reply-paid envelope. If you have any 
questions, please contact Cally Matthews on (03) 9246 8283 or email on 
camatthe@deakin.edu.au 
 
WELL Eating Behaviours Study, School of Exercise and Nutrition Sciences 
Deakin University, 221 Burwood Highway, Burwood, VIC 3125 
 
  
PLEASE SIGN 
HERE 


   
 
Human Research Ethics 
Deakin Research Integrity 
Burwood Campus 
Postal: 221 Burwood Highway 
Burwood Victoria 3125 Australia 
Telephone 03 9251 7123 
research-ethics@deakin.edu.au 
Memorandum 
To: A/Prof Sarah McNaughton 
School of Exercise and Nutrition Sciences 
B 
cc:  
From: Deakin University Human Research Ethics Committee (DUHREC) 
Date: 21 May, 2015 
Subject: 2009-105 
Understanding personal, social and environmental influences on 
nutrition and physical activity among adults aged over 55 living in 
urban and rural areas Please quote this project number in all future 
communications 
The modification to this project, submitted on 19/05/2015 has been approved by the 
committee executive on 21/05/2015. 
Approval has been given for A/Prof Sarah McNaughton, School of Exercise and Nutrition 
Sciences, to continue this project as modified to 31/12/2016. 
The approval given by the Deakin University Human Research Ethics Committee is given 
only for the project and for the period as stated in the approval. It is your responsibility 
to contact the Human Research Ethics Unit immediately should any of the following 
occur: 
• Serious or unexpected adverse effects on the participants 
• Any proposed changes in the protocol, including extensions of 
time. 
• Any events which might affect the continuing ethical 
acceptability of the project. 
• The project is discontinued before the expected date of 
completion. 
• Modifications are requested by other HRECs. 
In addition you will be required to report on the progress of your project at least once 
every year and at the conclusion of the project. Failure to report as required will result in 
suspension of your approval to proceed with the project. 
DUHREC may need to audit this project as part of the requirements for monitoring set 
out in the National Statement on Ethical Conduct in Human Research (2007). 
Human Research Ethics Unit 
research-ethics@deakin.edu.au 
Telephone: 03 9251 7123 
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